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1. O01mme moJ1okeHus

[IporpaMMa poM3BOACTBEHHONW NPAKTHKU MPEJMIIIIOMHAs IPAKTHKA (Jajlee — MpOou3-
BOJICTBEHHAs MPAKTHKA) pa3paboTaHa B COOTBETCTBUU C (heJiepaabHbIM rOCYAapCTBEHHBIM 00pa-
30BaTeJIbHBIM CTaHJAApTOM BhIcIIero oopa3oBanus (nanee — @I'OC BO) mo HampaBieHUIO MOJ-
rotoBku (crienuanbHocTH) 01.03.02 IlpuknagHas maremaTuka ¥ WH(OpMATHKA, JIOKAJIbHBIMU
aKTaMU YHHBEPCUTETA U C y4eToM MpodeccnoHabHbIX cTanaapToB «lIporpammucty (yTB. mpH-
Ka30M MuHHCTEPCTBOM TpyJa M couuanbHOM 3amuthl Poccuiickoir denepanuum ot 18.11.2013
Ne 679H), «Cnenuanuct mo MHGOPMAITMOHHBIM CHUCTEMaM» (YTB. IPHKa30M MUHHUCTEPCTBOM
TpyZla U conaabHoi 3amuThl Poccuiickoit @enepanuu ot 18.11.2014 Ne 896H), «PykoBoauTeNb
MIPOEKTOB B 00JIaCTH WH(POPMAITMOHHBIX TEXHOJOTHI (YTB. MPUKa30M MHHHCTEPCTBOM TpyAa U
counanpHOM 3amuThl Poccuiickoin ®enepannn ot 18.11.2014 Ne 893n), «CucreMHbIi aHanu-
TUK» (YTB. MpHKa3oM MUHHUCTEPCTBOM TpyJla U COIMalbHOM 3amuTthl Poccuiickoit deaepanuu
o1 28.10.2014 Ne 809H)».

2. MecTo NpPaKTHKH B CTPYKTYpe OCHOBHOI MpogeccuoHaILHOI 00pa3oBaTebHOI
NMpPorpamMmbl, 00beM NPAKTHKHU

[IpousBocTBEHHAs TPAKTHUKA OTHOCUTCS K 00s13aTEIbHON YacT y4eOHOro IIaHa OCHOB-
HOM npodeccuoHanbHOM 00pa3oBareabHOI porpaMMmsl (nanee — OITOIT) no HanmpaBiieHUIO MOA-
rotroBkH (cnenuanbHocTr) 01.03.02 Ilpuknagnas mareMaTuka 1 HHGOPMAaTUKA, HAIIPAaBJIEHHOCTh
(mpoduiib) «McKyCCTBEHHBIM HHTEIIEKTY.

OO0beM MpakTHUKU COCTaBIsieT 12 3a4eTHHIX €IUHUIL (Hanee - 3.€.), uin 432 akaaemuye-
CKHX YacoB, B TOM UHucle B popMe MPAaKTUIECKOM MOATOTOBKH 432 akaJeMHUYeCKHUX 4acOoB.

3. Buja u cioco6b1 npoBeieHUs1 NPAKTHKH; 0a3bl NPOBeAeHNs MPAKTUKH.

By npakTuky — mpou3BOICTBEHHAS.

Tun npakTHKu — NPeJAUILIOMHAST TPAKTUKA — OMpeAeNseTcs] TUIOM (-aMH) 3a7ad Mpo-
beccroHanbHONW JEATENBHOCTH, K KOTOPOMY(-bIM) TOTOBHUTCSI BBITYCKHUK B COOTBETCTBUU C
®I'0OC BO u OIIOIL

Crnioco0 (-bI) mpoBe/ieHUsI MPAKTUKU HEMpepbIBHO. bazaMu mpoBeneHUs MPaKTUKU SIBIIS-
I0TCS POUITbHBIE OpTraHU3aIlii, B TOM YUCIIE UX CTPYKTYpHBIE TIOJIpa3AeNieHus], 1esTeIbHOCTh
KOTOPBIX COOTBETCTBYET Mpoduito oOpa3oBaTeNbHON MpOrpaMMbl, HA OCHOBAaHUU JOTOBOPOB,
3aKJIFOUEHHBIX MEX]ly YHUBEPCUTETOM U MPO(UIBLHON OpraHu3aIuei.

[IpakTika MOXeT ObITh OPraHM30BaHa HEMOCPEACTBEHHO B YHUBEPCUTETE, B TOM UHCIE B
€ro CTPYKTYpHOM NOJpa3/eNeHUU, TPEIHA3HAYCHHOM JIJIsi TPOBEICHUS MPAKTUUYECKON MOIro-
TOBKH.

JI1st pyKOBOJICTBAa TIPAKTUKOM, MPOBOAMMON B YHHBEpPCUTETE, 00yJaromeMycsi Ha3Hada-

€TCsl pyKOBOJUTEIb MTPAKTUKU OT YHUBEPCUTETA.



JI71st pyKOBOJICTBA MPAKTUKOM, MPOBOAMMON B PO(HUIBHON OpraHu3aIiii, Ha3HAYal0TCs

PYKOBOJUTENb MPAKTUKHA OT YHUBEPCUTETA U PYKOBOJIUTENb MPAKTUKH OT MPOPUIHHON OpraHu-

3alyu.

4. Hesm n 3axauyu npaktuku. [lianupyemblie pe3yJbTaTbl 00y4eHUsI NMPH MPOXO0K-

ACHUH MPAKTUKH

Lenp mpakTUK¥ ompenensieTcss TUoM(-aMu) 3a1ad Ipo(hecCHOHATBEHON JIEATEIBHOCTH H

KOMIIETEHIIMSIMU, KOTOPbIE TOJDKHBI OBITh C(hOPMHUPOBAHBI y 00OYUYaIOMIEToCs B COOTBETCTBUHU C

OIIOIL

]_IeJ'IB IMPAKTUKH: 3HAKOMCTBO C 00BbeKTaMH HpO(l)CCCHOHaHBHOfI JCATCIIBHOCTH..

3aauu PaKTUKU:

1) 3akpermieHue NoJy4YEeHHBIX TEOPETUUECKUX 3HAHUHN 110 AUCLUILIMHAM HAlpaBiIeHUs; 2)

coop (akTuueckoro marepuana st moaroroBku BKP. 3) moaroToBka npe3eHTanuu U J0KIaja.

IIPpOU3BOJACTBCHHAA IIPAKTHUKA HAIIpaBJICHA Ha (1)OpMI/IpOBaHI/Ie CJICAYIOIUX YHUBCPCAJIb-

HBIX, 00IIEnpoQecCHOHAIbHBIX W MPO(PECCHOHATBHBIX KOMIETECHIUH (BHIOpATh HYKHOE) BBI-

NyCKHHUKA B COOTBETCTBUH C BBIOpaHHBIM(-H) TUIIOM(-aMH) 33134 MPo(hecCHOHANBHOMN IesITeNb-

HOCTHU, K KOTOPOMY(-bIM) TOTOBATCs oOyuatomuecs: B coorBeTcTBuu ¢ OITOIN

[Inanupyemble pe3ynbTaThl 00yYEHUs IPU IPOX0XKIEHUU PAKTUKH, COOTHECEHHBIE C INIAHUPY-
€MBIMH pe3yJbTaTaMU OCBOEHUS 00pa30BaTeIbHON MPOrpaMMbl

Conepxanue u wmudp [T1aHupyeMble pe3yabTaThl 00yUeHUs
KOMIIETEHIIUH 3HatThb YMmers Buagers
VYK-1 Cnocoben ocy-

LIECTBIATh TIOUCK, KpH-
TUYECKHH aHaJu3 U CHH-
Te3 WHPOpPMANWH, TIPH-
MEHSATH CHCTEMHBIN IT0/I-
X0 [UIsl peueHus Io-
CTaBJICHHBIX 3aJ1a4

- IpUHIUTIBL cOopa, oTOopa
u 0000meHuss wHpOpMa-
HH.

- COOTHOCHUTbH Pa3HOPO/I-
HBIE SBJIEHUS W CUCTEMa-
TU3UPOBaTh WX B paMKax
n30paHHBIX BHJOB  Jies-
TEJNHHOCTH.

- TPaMOTHO, JIOTUYHO,
apryMEeHTHPOBaHHO (op-
MHpOBaTh  COOCTBEHHBIC
CYXJICHUS M OLICHKH

YK-4 Coocoben ocy-
HIECTBIIATh JIETIOBYIO
KOMMYHHKAIIHIO B YCTHOM
U THCBMEHHOH (hopmax
Ha rOCyIapCTBEHHOM
si3pike  Poccuiickoit De-
JIepalii W WHOCTPaH-
HOM(BIX) SI3bIKe(axX)

- OCHOBBI KOMMYHHUKAIIWH,
HOPMBI, THpaBWwia H OCO-
OCHHOCTH ee OCyLIeCTBIIe-
HHS B YCTHOH M NHCHMEH-
HOH (hopMax Ha pyCCKOM U
WHOCTPaHHOM(BIX)  SI3BI-
ke(ax).

-  TPUMEHATH MNpaBWIA H
HOPMBI JIeJIOBOl  KOMMY-
HHUKallld Ha PYCCKOM H
WHOCTPAaHHOM(BIX)  SI3BI-
ke(ax).

- HaBbIKaMH MNPHUMCHCHUA

KOMMYHUKATUBHBIX  TeX-
HOJIOTHIl Ha PYCCKOM H
HHOCTpaHHOM(BIX)  SI3BI-

ke(ax) Ui aKaJeMHYECKO-
ro u npodeccHoHATFHOTO
B3aUMOJICHCTBHS

YK-6 Cnocoben ympas-
JISTb CBOUM BPEMEHEM,
BBICTPaWBaTh W pPean3o-
BBIBaTh TPAEKTOPHUIO cCa-
MOpa3BUTHI Ha OCHOBE
MPUHIUIIOB 00pa30BaHUSA
B TEYEHUE BCEH XKU3HU

- OCHOBHBIC HPUHIMIIBI
CaMOBOCIIUTaHUSI U CaMo-
obpazoBanus, mpoeccuo-
HAJIBHOTO W JIMYHOCTHOI'O
pa3BUTHA, UCXOAdA W3 OTa-
MOB KapbepHOro pocra u
TpeOoBaHMiI pEIHKA TPY/a.

- I[UIaHUPOBaTh CBOE pa-
Oodee BpeMsi M BpeMs Ui
camopa3BuTusi, (HOpPMYIIH-
pOBaTh IEeIH JIMYHOCTHOTO
u po(heCCHOHATBHOTO
pa3BUTHA HW YCIOBUA HX
JOCTHXKCHHUS, HCXO0oAsd U3
TEHACHIINHA pa3BUTHA 00-
JacTH TpohecCUOoHaTbHOM
JACATCIbHOCTH, WHAWBUIY-
ANbHO-TMYHOCTHBIX ~ OCO-
OCHHOCTEHA.

- BBICTpauBaTb TPAEKTO-
pUIO caMOpa3BUTHUSl MO-
cpencTBoM OOyUYeHHUs T0

JIOTIOJTHUTEIFHBIM ~ 00pa-
30BaTeIbHBIM  [POTPaM-
MaM.

OIIK-1 Cnocoben mpu-
MEHSTh  (yHIAMEHTaJb-

- OCHOBHBIC TIOHATHS, KOH-
[ENINN, pPe3yNbTaThl, 3a-

- NPUMEHATE OCHOBHBIC
MCTOABI aHalim3a K HMCCJIIC-

- HaBBIKaMHM PCIOCHUA 3a-
Jaq MaTCMaTHICCKOTO




HBIC 3HAHUS, TIOTy4CHHBIE
B 00JacTH MaTeMmaTHie-
CKUX U (MJIM) €CTEeCTBEH-
HBIX HayK, ¥ HCIIOJb30-
BaThb UX B mpodeccuo-
HaJIbHOM JeATEeIIbHOCTH

JaYl ¥ METOJbI KIacchde-
CKOTO  MaTeMaTU4eCKOTro
aHanu3a, anreOpsl U aHa-
JUTHYECKON  reoMeTpuu,
3HaTh PE3yNbTaThl, 3alaul
Y METO/IbI UH(POPMATHUKH.

JIOBaHUIO  (QYHKIMH |
(YHKIMOHATBHBIX  KJIAC-
COB, yMEThb pellaTh CTaH-
JIapTHBIC 3aJayl anreOpsl
U aHAJMTHYECKOH TeoMeT-
pHH, YMETh peliaTh 3a1a4n
HHPOPMATHKH.

aHanwWsza, anreOphl, Teo-
METpPUH U UHPOPMATHKY.

OIIK-2 Cnocoben wuc-
MOJIb30BaTh U aJAlTHPO-
BaTh CYLIECTBYIOILUE
MaTeMaTHYeCKUe METOMBI
U CHUCTEMBI HPOTrPaMMH-
poBaHUS I pa3paboTKu
U pealn3alid alropHr-
MOB pCIICHUS MpPUKIAJ-
HBIX 33134

- OCHOBHBIC IIOHATHA,
KOHIICIIIUU, PE3YyJIbTaThl,
3aJa4u U MCTOAblI KJIaCCHU-
YCCKOro MareMaTu4cCKoIro
aHaJIn3a, TOIIOJHHUTCIBbHBIX
TJIaB €CTECTBEHHOHAYYHBIX
JAUCHUIUINH, 3HACT PE3YIIb-
TaThl, 3aJa4ud MW MCTOIbI
,Z[PICerTHOﬁ MaT€MaTUuKu U

- NPUMEHSTb OCHOBHBIE
METOIBI aHaJlu3a K HCcCle-
OBaHUIO (YHKIMU, pe-
maTh CTaHJIAPTHLIE 3aJa4u
TEOpUU BEPOSITHOCTEH W
MaTeMaTH4YeCKOM  CTaTH-
CTUKH, NPUKIATHONW MaTe-
MaTUKH B €CTECTBEHHOHA-
V9HBIX ¥ TYMaHHTapHBIX
IHMCIMIUINHAX, ONTHMAaJb-

- BJIQJICET HaBBIKAMHU pe-
LIeHUs 3aja4 MaTeMaTu-
YeCKOr0 aHalu3a, IpH-
KJIaJJHOU MaTeMaTHUKH,
ONITHMAJIBHOTO  yIIpaBlie-
HUS ¥ THPOPMATHKH.

MH()OPMATHKH. HOTO YIIPaBJICHUS W WH-
dopmaTHKy.
- TIPUMEHATh OCHOBHBIC
- OCHOBHBIE TIOHSTHS,
OIIK-3 Cmocoben mpu- METOJIbl aHaJlu3a K HCCJe- | - HaBbIKAMH MOCTPOCHUS
KOHLETIIUH, PE3YNbTaTHI,

MEHSATh U MOIU(PHUIIUPO-
BaTh MaTeMaTHYeCKHe
MOJIETM IS PEIIeHUs
3amad B obmactu npodec-
CHOHAIBHOM JesTelIbHO-
CTH

33a4d W METOABI MpO-
TrpaMMHUPOBAHUS, TOCTpOE-
HUs 0a3 NaHHBIX U rpadu-
YEeCKHUX MOJIeNie, 3HaTh
pe3yNbTaThl, 3a1a4l U Me-
TOJIbI HH(OPMATHKH.

JOBaHUIO M CO3JaHHIO 0a3
JNaHHBIX, YMEeT HMILIe-
MEHTHPOBaTh CTaHapTHbIC
YHCJICHHBIC aITOPUTMBI, HE
yMeeT co3jaBaTb  IIPO-
cTemme rpaduueckue
MOJEIH.

rpaduyecKux  MOZeIei,
pa3paboTku 0a30BBIX aj-
TOPUTMOB B  Pa3IMYHBIX
S3bIKaX MpPOrpaMMHpPOBa-
HUsSI, CO3JJaHUSl M aHalu3a
0a3 JaHHbIX.

OIIK-4 CnocobeH moHH-
MaTh TPHHLUIBL PaOOTHI
COBpPEMEHHBIX HH(pOpMa-
IMOHHBIX TEXHOJIOTHH U
UCIIONb30BaTh ~ MX IS
peuienust 3amad npogec-

NPUHIUIB paboThl COBpe-
MEHHBIX  MH()OPMAIHOH-
HbIX KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH IJIA peIICHUA
3a1a4  TpohecCUOoHaIbHOM

BBIOMpAaTh  COBPEMEHHBIC
HHPOPMALMOHHBIE  KOM-
MYHUKaI[HOHHBIE TEXHOJIO-
MU, HEoOXOoAMMBIC IS
penieHus 3aaa4d npodeccu-

HaBBIKAMH  NPUMEHEHHS
COBpPEMEHHBIX ~ HMH(pOpMa-
LHOHHBIX KOMMYHHKaIIU-
OHHBIX TEXHOJOTHIl st
pemienus 3amad mpodec-

. N CHUOHAJILHOM  J1eATENbHO-
CHOHAJIBHOW JEATENbHO- | JAESITeIbHOCTH OHAJIBHO JeSTETHbHOCTH .
CTH
HaBbIKaMU pa3paboTku

IMIK-1 Cnocoben mnpoek-
TAPOBATH KOMIIBIOTECPHOC
nporpaMMHoOe obecrede-
HHE

TpeOOBaHUS K apXUTEKType
KOMIIBIOTEPHOTO npo-
IrPaMMHOTO 00EeCTICUCHHUS.

MIPOEKTHPOBATH CTPYKTYPBI
JAaHHBIX, 0a3 MJaHHBIX U
MPOTPaMMHBIX MHTEp(heii-
COB.

TEXHUYECKOW JOKyMEHTa-
UM Ha KOMIIBIOTEpHOE
mporpaMMHoOe  oOecrede-
HHE C HCIOJIb30BaHHEM
CYILECTBYIOIIMX CTaHAAp-
TOB, OLICHMBAE€T MU COIJIa-
COBBIBAE€T CPOKHU BBIIOJI-
HEHMs TOCTABJICHHBIX 3a-
Jad.

TIK-2 Cnocoben kiaccu-
(unupoBate W UICHTH-
(unupoBate 3amadu WUC-

BLI6I/IpaTI) METOOOB U HH-
CTPYMCHTAJIbHBIX CPEACTB

HaBbIKAaMHU cOoOpa HCXOlI-
HOW wmH(popManuu u dop-

KyCCTBEHHOT'0 HHTEIUICK- | KIACCU(UKALHUIO 3a7a4 | UCKYCCTBEHHOTO  WHTEJ-
MHPOBaHHS TPEOOBAHUS K
Ta, BBIOMpaTh aJeKBaT- | CHCTEM  HCKYCCTBEHHOIO | JIEKTa Ul PELICHHs 3a]ad
PELICHHMIO 33124 C UCIIOJNb-
HbIE METOIbl U HWHCTPY- | MHTEIJICKTA. B 3aBHCHMOCTH OT OCOOCH-
N o 30BaHHEM METOJIOB HCKYC-
MEHTaIBHBIE  CpPENCTBA HOcTell  mpoOmeMHOW  w
o . CTBEHHOTO HHTEJIICKTA.
peleHnst  3a1ad  UCKyC- HPEIMETHON 00IacTeil.
CTBEHHOTO WHTEIUICKTa
a3pabaThiBaTh PUIIOKE-
[IK-3 Cmocoben paspa- pasp p
HHUS CHCTEM HCKYCCTBEH-
0aTbIBaTh M TECTHPOBATH
HOTO MHTEIUICKTa. YMEeT | HaBbIKAMH TECTUPOBaHMS
IIpOTrpaMMHBIC KOMIIO- CHUCTEMBI HCKYCCTBCHHOT'O
HACTPaMBaTh MPOrPAMMHOE | CHCTEM  HCKYCCTBEHHOTO
HEHTBI PCLICHUs 3a1a4d B | MHTEIUICKTA.
obecrieyeHne M y4acTBO- | MHTEIUICKTA.

CUCTEMaX HCKYCCTBCHHO-
TO MHTCJIJICKTA

BaTh B pa3paboTke Tmpo-
rpaMMHBIX KOMIOHEHTOB




CHCTEM  HCKYCCTBEHHOT'O
MHTEJUIEKTA.
I[IK-4 Cmocoben pa3pa- OTIpeNIeNATh METPUKHM | HABBIKAMH  y4acTHUs B

OaThIBaTh U IIPUMEHSITH

aHanmu3 TpeOOBaHWI M He-

OLIEHKH pPE3YNIbTaTOB MO-

OIICHKE, BBIOOpE W TIpH

METOMBI MAaIIMHHOTO | OOXOAMMBIC KJIAcChl 3a1a4 | JCIUPOBAHUS U KPUTEPHUH | HEOOXOIUMOCTH  paspa-
OOydYeHHUs. Ul PEIICHUs | MAIIMHHOTO OOYYCHHUS. KauecTBa  IOCTPOCHHBIX | OOTKE METOZOB MalIMHHO-
3a1a4 MogeneH. ro o0yueHusl.
HaBBIKAMH CO3JAaHUS, IO]-
JEPKKH M HCIOJIB30BaHUS
[IK-5 CrmocobeH wucmois- CHUCTEM HCKYCCTBEHHOTO
30BaTh HMHCTPYMEHTAJb- | HHCTPYMEHTAJIbHBIE Cpel- | paspabaTelBaTh  MOJIEIH | MHTEJUIEKTa,  BKIFOYAIO-

HBIe CPEJICTBa JJIs perie-
HHUS 33724 MAallHHHOTO
00yueHHs

CTBa JJIsl pELICHUS [TOCTAB-
JICHHOM 3aJauu.

MalIuHHOTO O6y‘{CHI/I$[ JJIA
peuicHus 3aga4.

IMX pa3padoTaHHBIE MO-
JIeT U METOJIbI, C IpUMe-
HEHHEM BBIOPAHHBIX HH-
CTPYMEHTOB  MaIlIMHHOTO
00yueHUS.

IIK-10 CmocobeH yd4acT-
BOBaTh B PEIICHUH IIPO-
(eccuoHaNbHBIX IMPOEKT-
HBIX 3ajady, BI)I6I/IpaTI) u
pCajin30BbIBATH KOMAaH/I-
HYyI0 poJib B paboTe Haj
NPOEKTOM B  COOTBET-
CTBUM C IIPUOPUTETAMH
COOCTBEHHOHM JesTeIbHO-
CTH

CBOIO POJIb B KOMaHIC.

peann3oBath CBOIO pOJb B
pabore Hax mpodeccuo-
HaJIbHBIM IIPOEKTOM. YMe-
eT paboTaTh B KOMaHJE,
Y4aCTBOBaTh B PCUICHUUN
MPOCKTHBIX 3a/1a4 B chepe
npodeccHoHaNbHON  fiesi-
TENBLHOCTH.

OIIK-5 Cmocoben pas-
pabaTrbIBaTh aNrOPUTMBI U

KOMIIBIOTCPHBIC Ipo-
I'paMMbl, OPUTOAHBIC IJIA
MMPaKTUICCKOIo npume-
HCHUA

METOBI cOopa, 00pabOTKH
U XpaHeHus. MH(OpMALH,
a TAK)Ke OCHOBHBIE METOMBI
(bopMHUpOBaHUS HAYYHOTO
3HaHWS.

UCIIONIb30BaTh Hay4dHblE W
METOAUYECKHE  PECyPCHI
CeTH MHTEpHeT JUIi pa3pa-
60TKH TPOrPaMMHOTO
o0ecreueH st U IporpamMM-
HOIl TOKyMEHTalHu C y4e-
ToM TpeboBaHuil wWHGHOP-
MalHOHHOI 0€30MacHOCTH.

0a30BBIMM HABBIKAMH 110
3ammre WHpOpMaIu Ha
paboueM MecTe, B KOPIIO-
PaTHBHBIX CETSX MPH BXO-
Zie B TII00aIbHBIE CETH.

5. CoaepixkaHue NPaKTHKH

HpOPBBOI[CTBeHHa}I MMpaKTUKa NpOXOAUT B TpHU ITallad: MOATOTOBUTEIIHHBIN (03HaKOMI/I—

TEJbHBIN ), OCHOBHOM, 3aKITIOUYNTEIbHBIMH.

Ne o/ |

OTansl NPaKTHKH U UX COAEPIKaHUe

ITonroToBUTENHHBIN (03HAKOMUTEIBHBIHN) ATAIl

IIpoBenenne ycTtaHOBOUHOW KOH(EPEHINH B (popMe KOHTAKTHOH pabOTHI, 3HAKOMCTBO 00ydaromero-
cs ¢ IPOTpaMMOM MPAKTHKH, HHINBHUIyaJbHBIM 3a7aHneM, ¢ (HOpMOH U COAep)KaHHEeM OTYETHOU JTOKY-
MEHTalllH, NPOXOXKACHHE MHCTPYKTaXka M0 O3HAKOMIICHHIO C TPeOOBAaHMSMH OXPaHBl TPYyJa, TEXHHKH
6e301acHOCTH, OXKapHOW 0€30MaCHOCTH, a TaK)Ke NMPAaBUJIAMH BHYTPEHHETO TPYJOBOTO PACTIOPSIKA.

[MoaroroBka m mpoBe/ieHHE YCTAHOBOYHOTO coOpanusi. O3HAKOMIIEHHE C NMPHUKAa30M IMPAKTHKH, C Ie-
JIbIO, 33J]Ja4aMHM IIPAKTUKU, KOHCYJbTAalUU 110 BBIIOIHEHUIO COIACPKAHUS IPAKTUKU U 3aIl0JHEHUIO OT-
4yeTHO# nokyMeHTanmu. CocTaBieHHEe HHAMBUYJIbHOTO TIaHA-TpaduKa MPOXO0XKICHUS IPAKTHUKH.

OcHOBOM ATal

U Apyrux UCTOYHUKOB.

[onroroBka anamuTryeckord yactu BKP Xapakrepuctuka M aHANH3 MpPEeAMETHOH OOJACTH, OCHOBHBIX
TEXHUKO-YKOHOMHUYCCKUX TIOKa3aTeleil OW3HEeC-MPOLEcCOB, KOTOPhle OOOCHOBBIBAIOT AaKTyalbHOCTh
TeMbl. MaTeMaTH9ecKuil anmapaT, UCTIOIB3YEeMBIi IS peann3alri BRIIOTHAEMBIX (DYHKIHH, armapar-
HOe ¥ nporpamMMmHoe obecnieuenrne I9BM u nHDOpMAIMOHHBIX CeTel, BKITIoUYasi OMMCAHUE JCHCTBYIOINUX
CTaHIapTOB U TEXHUYECKUX YCIOBUH, 000CHOBaHKME HEOOXOJAUMOCTH WX COBEPIIEHCTBOBaHUS. IIOWCK,
cucTemMaTu3ausa U 0000IIeHrne HEOOXOJUMOM I BBITIOJHEHUS WHAWBHIYAILHOTO 3aJaHMsI HAYIHO-
TEXHUYECKOH MHPOPMALINU U JINTEPATYpPhl C HCIIOIB30BAHUEM PECYPCOB U CEpPBHUCOB ceTH «HTEepHET»
[ToxnroroBka mpoektHoit yactu BKP IloaroroBka xomruiekca AOKYMEHTOB, B
KOTOPBIX CTYJEHTOM OIMMCAHbI BCE MPEAJiaraeéMble UM PEIICHHUs N0 COBEPIICHCTBOBAHUIO MaTeMaTuyde-
CKOTO ammapara, pa3padoTKa MaTeMaTHYeCKUX MOJICNICH, PeJHA3HAYCHHBIX JUIS PEIICHUS 3a]a4d Ipe /-




METHOH 00J1acTH, pa3-paboTKe CUCTEM HCKYCCTBEHHOTO MHTEJUIEKTa, a TaKKe Habop 10-KyMEHTOB, I10/1-
TBEPXKJAIONINX COOTBETCTBHE CHCTEMBI (MM 3JIE-MEHTA CHCTEMBI) TPEOOBAHHAM TEXHUUCCKOTO 3a1aHUs
1 TOTOBHOCTH €€ (ero) K dKCIuryartanuu. lloaroroeka skcrepuMeHTanbHOH yactu BKP Brimonnenue
MIPOTPAMMHOM peanu3aluy pemeHus 3a1aad Ha OBM ¢ mpuBsI3Koi K KOHKPETHOMY OOBEKTY M BBIpa-
0OTKE NMPOECKTHBIX PEIICHHI M0 BHEAPEHUIO PE3YNIBTATOB NMPOCKTA. DKCIEPUMEHTAIbHAS YacTh JOJDKHA
coJep)kaTh MHCTPYKINU M PEKOMEHIAINHU TEPCOHAITY OOBEKTa YHPABJICHHS IO IPAKTUYECKOMY perIe-
HUIO (IKCIUTyaTaIllif) CO3MAHHOW CHCTEMBI (MM 3JIeMeHTa cUCTeMBbl). OIeHKa YKOHOMHYIECKON 1 (TITH)
counagbHON 3 (hEeKTUBHOCTH OT BHEAPEHUS! MPEJIOKEHHBIX PEKOMEH AN,

HpaKTI/I‘ICCKaH IIOAroTOBKa

* cocraBiieHne d6udanorpaduu no treme BKP; ¢ ommcats cocrosiHus pa3pabOTaHHOCTH Hay4YHOW HpO-
0J1eMBbl, U3yYCHUE aBTOPCKHUX IOAXO/OB; * MOATOTOBUTH AHAIUTHYECKHH 0030p IO TEME BBITYCKHOM
KBaIM(UKAIMOHHOIN paboThl; * 03HAKOMHTBCS C HAYYHBIMH METOIUKAMHU, TEXHOJOTHUEH UX MpPUMEHe-
HUSI, CIOCOO0aMH 0OpPaOOTKH ITOJy4aeMbIX SMIIMPUYECKUX IAaHHBIX W UX WUHTEpHpeTalyel; * OLECHUTH
NOJTy4eHHBIN pe3ynbraT. IIpencTaBuTh NosyuyeHHbIe pe3yIbTaThl B OTYETE.

3aKII0YNTENbHBIHN dTall

[MoaroroBka oT4ETHOM TOKYMEHTALMH, NOIyYSHHUE XapaKTePUCTHKH 0 paboTre u (MIIM) XapaKTepUCTH-
KM — OT3bIBa PYKOBOJUTENS NMPAKTUKH OT YHHBEPCHTETA, IIPEJCTABICHUE OTYCTHOW NOKYMEHTALUU Ha
Kadenpy, IpoXoKJICHHE NPOMEXYTOUHOH aTTECTAINH 110 NTPAKTHKE.

6. ®opMBbI 0OTYETHOCTH IO MPAKTHKE

@opMOI IPOMEKYTOUHOM aTTECTAL[UU 110 IPAKTHUKE SABIISAETCA 3a4€T C OLICHKOU

ITo pe3ynpTaTaM NPOXOXKAECHUS MPAKTHKH OOYJaroIUICS HpPEICTaBIseT, CIEIYIOLIYIO
OTUYETHYIO JOKYMEHTALUIO:

o JHEBHUK ITPOU3BOJCTBEHHON ITPAKTUKU;

. OTYET O MPOXOKIACHUN IIPOU3BOACTBEHHOMN NPAKTUKH;

PykoBoauTenb MpakTUKU OT YHUBEPCUTETA U PYKOBOAUTENb MPAKTUKUA OT MPOPHILHON
opraHu3anuy — 0a3bl MPAKTUKU MPEACTABISIOT XapaKTEPUCTUKY-0T3bIB / XapaKTepPUCTHKY pabo-

ThI 00Y4aroILIEerocs.

7. ®OHJ OLEHOYHBIX CPEACTB AJs NMPOBEJCHUSI NMPOMEKYTOYHOH aTTecTanuu 00y-
YAKLIHUXCH 110 PAKTHKE
@DOHJ| OLIEHOYHBIX CPEJICTB IPEACTaBICH B MPUJIOKEHUHU K mporpamme npaktuku (I1pu-

JIOKEHHE).

8. YueOnas iutepatypa u pecypcebl cetu UHTepHer.

a) OCHOBHas JIUTEpaTypa:
Yyuanuna, A. W. Opranuzamus paGoThl TpyNIIOBOTO PYKOBOAMUTENS Ha MPOHM3BOJCTBEHHOM
nmpakTuke: yaeoHoe mocodue : [16+] / A. ;U. ;Uyuanuna, H. ;A. ;Koporaesa ; Cubupckuii rocy-
JApCTBEHHBIN YHUBEpCUTET (DU3MUECKOM KyNbTypbl U crnopTta. — Omck: Cubupckuit rocynap-
CTBEHHBIM YHMBEpPCHUTET (U3NYECKON KyIbTyphl U crnopta, 2006. — 72 c. : ui., Tabn. — Pexum

nocryna: o noamnucke. — URL:https://biblioclub.ru/index.php?page=book_red&id=274560

Jleonosa, O. B. BreimryckHast kBamukannonHas padoTa : METOJIMYECKUE PEKOMEHIAlUH : METO-

nudeckoe mocodue : [16+] / O. ;B. ;Jleonosa, E. ;B. ;PaukoB ; ®enepanbHOE areHTCTBO MOPCKO-



https://biblioclub.ru/index.php?page=book_red&id=274560

r0 U PEeYHOro TpaHcrnopra, MOCKOBCKas roCydapCTBEHHas aKaJeMus BOJHOIO TPAHCHOPTA. —
Mocksa: Anpranp: MI'ABT, 2016. — 32 c.: tabn. — Pexum pocryma: Mo HOJIUCKE. —

URL:https://biblioclub.ru/index.php?page=book red&id=483853

0) IOTIOJIHUTEIbHAS JTUTEPATYpA:
B) MIHTEpHET-pecypCh:

I') IepUOIUYECKUE H3AaHus U pedepaTuBHbIe 0a3bl JAHHBIX (IIPU HEOOXOIUMOCTH):

9. UndopManmoHHbIe TEXHOJOTHU, HUCIHOJb3yeMble NMPHU NPOBEACHUHM NPAKTUKH,
BKJIIOYASl MepeyeHb MPOrPaMMHOI0 odecneyeHds 1 UH(POPMANMOHHBIX CIPABOYHBIX CH-

creM (MpU HEOOXOTUMOCTH)

Cucrema ympasienus ooyuennem Moodle, oneparmonnas cuctema MS Windows 7 u
BBIIIIC; IIPOrPaMMHBIE CPEACTBa, BXoasme B cocraB opucuoro makera MS Office (Word, Excel,
Access, Publisher, PowerPoint); mporpammsl [yis mpocMOTpa JOKYMEHTOB, rpaduuecKue peaax-

TOPHI, Opay3epsl, ClpaBOYHO-TIpaBoBas cuctema «Koncynprantllirocy.

10. MaTepuajbHO-TeXHHYECKAs1 0a3a, HeOOX0AMMAas IJIsl MPOBEAeHUS NMPAKTUKH

MatepuanbHO-TeXHUYECKasi 0a3a MPOBEAEHUS MPAKTUKKU MpPeCTaBiseT coboil obopyo-
BaHUE M TEXHUYECKHE CPEJICTBA O0yyeHUs B 00bEME, MO3BOJIAIOIIEM BBIMOIHATH BUABI paboT B
COOTBETCTBUM C THIOM(-aMM) 33aJa4 MPO(heCcCHOHAIBHON e TETbHOCTH, K KOTOPOMY(-bIM) TOTO-
BUTCs oOyuaromuecs B pesynbrate ocBoeHust OIIOIT B coorBerctBun ¢ ®I'OC BO.

CaeneHusi 0 MaTepHabHO-TEXHUUECKON 0a3e MPaKTUKH COojAepiKarcs B CIIpaBKE O Mare-

PUATBHO-TCXHUYCCKUX YCIIOBUAX pCaIn3alun O6pa30BaTCHBHOﬁ ImporpamMMmal.

11. Oco0eHHOCTH OPraHM3anMU NPAKTHKHU A8 00y4aroIUXCcsd ¢ OrPAHMYCHHBIMH

BO3MOKHOCTAMMU 3/10POBbA U UHBAJIMIAOB

Opranu3anus OpakTUKU A1 00yJaroIuXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710PO-
Bbsl U MHBAJIMJIOB OCYILIECTBIISAETCS B COOTBETCTBUHU C 3aKOHOATENLCTBOM Pocculickoit Penepa-
05058

i oOyyaronuxcs ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBbS U MHBAJIUJOB BHIOOD
MecTa U CHoco0 MPOXOXKIACHUS MPAKTUKHM YCTAHABIMBAETCS YHUBEPCUTETOM C YYETOM OCOOEH-
HOCTEH MX NCUXO0()U3UUECKOTO PA3BUTHS, MHANBUIYAIBHBIX BO3SMOXHOCTEH U COCTOSIHUS 3/10pPO-

Bb, a TaKKe TpeOOBaHUI MO JOCTYIMHOCTH.


https://biblioclub.ru/index.php?page=book_red&id=483853

ITpunoxxenue 1

DoH/1 OLIEHOYHBIX CPEJCTB JJIf MPOBeAeHNsI MIPOMEKYTOYHOI aTTecTaunu 00y4yaro-

HIUXCHA 11O IPAKTHKE

[TpomerxyTouHasi aTTecTalys MO MPAaKTHKE MPEACTaBIACT COOONW KOMIUICKCHYIO OICHKY
dopMupoBaHus, 3aKPEIUICHHS], Pa3BUTHS MPAKTUYECKUX HABBIKOB U KOMIETEHIUI MO MPOQIITIO
00pa3oBaTeNIFHON MPOTPaMMBI, CBSA3aHHBIX C THIIOM(-aMH) 3a7a4d Npo(ecCHOHATBHON JesTeNb-
HOCTH, K PEIICHUIO KOTOPBIX TOTOBSTCS o0ydaromuecs B coorBercTBuu ¢ OITOI.

@DOH/1 OLICHOYHBIX CPEJICTB MPEIHA3HAYEH IS OLCHKH:

1) coOTBETCTBUS 3aINITAHUPOBAHHBIX U (PaKTHYECKU JOCTHTHYTBIX PE3YJIbTATOB OCBOCHHUS
NPAKTHKH KaXJIbIM CTYJCHTOM;

2) YpOBHSI OCBOCHUS KOMIIETCHIINI, COOTBETCTBYIOLIHMX 3TAITy MPOXOXKACHHUS NPAKTHKH.

Kputepun oreHuBaHUS PE3yNbTAaTOB MPOMEKYTOYHOW aTTECTAIMH OOYYAIOMIMXCS IO
NpaKkTUKe (C YYETOM XapaKTEPUCTUKU PabOThI 00YyYarOLIeTOoCs /WM XapaKTEPUCTUKU — OT3bI-

Ba).

dopma poMEKyTOUHOU aTTecTanuu — «IuddepeHIpoBaHHbIA 3a4eT (3a4eT C OICH-
KO )»

Kpurepun onenuBanus

Otan4HO o0y4aroluiics BBINOJIHWI WHIMBHIYalbHOE 3aJaHHe B COOTBETCTBHU C IPO-
rpamMMOi TNPaKTHUKH B YCTaHOBJICHHBIE CPOKH, TOKa3asl IITyOOKYI0 TeopeTHde-
CKYI0, METOJMYECKYI0, HPO(EeCCHOHAIBHO-NIPUKIAJHYI0 IHOATOTOBKY, YMEIO
NPUMEHMIT ITIOJyYCHHBIE 3HAHUS BO BpEMS IMPOXOXKACHMS MPAKTHKH, [TOKa3al
BJIaJICHHE COBPEMEHHBIMH METOJaMH HCCJICIOBAaHUS MPO(ECCHOHAIBHON aes-
TEJIBHOCTH, HCHOJB30BAl MPO(ECCHOHANIBHYIO TEPMHHOJOTHIO, OTBETCTBEHHO
OTHOCHJICA K CBOEH paboTe; OTYET 10 MPAKTHKE COOTBETCTBYET MPEAbSBIICMbIM
TpeOOBaHUs.

Xoporiio 00y4aroImuiicss BBIMOIHUI WHIUBHIyalbHOE 3aJaHHEe B COOTBETCTBHH C MPO-
rpamMMOii MPAaKTHUKH B YCTAHOBJICHHBIE CPOKH, OJHAKO JIOMYCTHI HECYIIECTBEH-
HBbIE OIMMOKH, TIOKa3ad MIyOOKYI0 TEOPETUUECKYI0, METOJAUYECKYIO, MPOQECcCHO-
HaAJIbHO-TIPUKJIAIHYIO TIOATOTOBKY, YMEJIO NMPUMEHUII TOJYYCHHBIC 3HAaHHA BO
BpEMA IMPOXOKACHUA NPAKTHUKH, ITOKa3aJl BJIAACHUC COBPEMCHHBIMHU METOJaMHU
HCCIIeIOBaHMsL MPO(ECCHOHATIBHON JIESITENbHOCTH, HCIOJB30BaI MPOeccHo-
HAJIBHYIO TEPMHHOJIOTHIO, OTBETCTBEHHO OTHOCHJICS K CBOEH paboTe; OTYET IO
IIPAKTUKE B HEJIOM COOTBETCTBYCT IMPEABABIACMBIM Tpe6OBaHI/I$I, OOHAKO UMCHOT-
Csl HECYIIIECTBEHHBIC OIIMOKU B 0(hOpMIICHUH

VY 10BIETBOPUTENBHO oOydaromuiics BBINOJHWI WHIWBHAYaJbHOE 3aJaHHE B COOTBETCTBHM C MPO-
IpaMMOH TIPaKTHUKH, OJAHAKO JOIYCTHJI CYIIECTBEHHbIE OIIMOKH (MOTYT OBITH
HapyLIEHbl CPOKH BBINIOJIHEHHS HHANBHUIYyJILHOTO 3a/1aHHMs), B IpoLiecce paboThl
HE MPOSIBUJI JOCTAaTOUYHOW CaMOCTOSITEIbHOCTH, UHULMATUBBI U 3aUHTEPECOBAH-
HOCTH, JI€MOHCTPUPYET HEJAOCTATOUHBIH 00BbEM 3HAHUM W HU3KWUH YpOBEHb HX
MIPUMEHEHHS Ha MPAKTHKE; HU3KUH YPOBEHb BIAJCHHUS NPO(ecCHOHAIEHON Tep-
MUHOJOTHEH M METOJaMH HCCIeIOBaHHS HPO(PECCHOHANBHOW IEATeNbHOCTH;
JIOITyIIIeHbI 3HAYUTEIbHbBIC OIMOKH B 0(pOPMIICHHH OTUYETA IO MPAKTHKE.

HeynosnerBopurensHo oOyJaromuiicss He BBITOTHIII MHIUBUAYaJIbHOE 3aJaHHE B COOTBETCTBUH C IIPO-
rpaMMOH MIPAaKTHKHA B YCTaHOBIICHHBIE CPOKH, TIOKa3ald HU3KHH ypOBEHBb Teope-
THYECKOH, METOIMYECKOH, MpodeccHoOHATbHO-TIPUKIAAHON TITOATOTOBKH, HE
MIPUMEHSET MOJTyYeHHBIC 3HAHUS BO BpeMs IPOXOXKACHHUS MPAKTUKH, HE MOKa3al




BJIAJICHUE COBPEMEHHBIMU METOJaMH HCCIICJIOBAHUS NMPOPECCHOHANBHON Jesi-
TETbHOCTH, HE WCIIOJIB30BAN MPO(PECCHOHAIBHYIO TEPMHUHOJOTHIO,; OTYET MO
MIPAKTHKE HE COOTBETCTBYET NPEABSABISIEMBIM TPEOOBaHUSI.

Busl KOHTpOIHpYyeMBIX paboT U OLIEHOYHBIE CPENICTBA

Nen/mt Busr koHTpOIHpYEMBIX padoT Kox koHTpOIHpyeMOit O1eHOYHBIE CPEICTBA
T10 3TanaMm KOMITCTEHITHU
(4acTu KOMIIETEHIINN)
1 IToaroToBUTENBHBIN (03HAKOMUTEIIEHBIN) VK-1 JIHEBHUK IIPAKTUKU, OT-
JTan YK-4 YeT 0 MPOXOXKJICHUU
Hay4sb1il pykoBoaUTENb ONpeAeseT Kpyr YK-6 MPaKTUKU, MaTepUAIIBI
HaY4YHBIX UCCIIEJIOBaHUH, C KOTOpbIMU HeoO- | OITK-1 MPAKTUKHU (TIpU HAINYHN)
XOJUMO O3HAKOMUTBCS MPAKTUKAHTY. OIIK-2
OIIK-3
2 OCHOBHOI 3Tan OIIK-4
Heobxonnmo nipencTaBuTh HAyIHBIH pede- [K-1
paT, cooTBeTcTBYIOIIMH TemaTuke BKP. [K-2
IpakTHuecKas MOAroTOBKa IK-3
IoaroroButs gokiaf mno reme BKP [K-4
3 3aKIIIOYUTENBHBINA ATal 1IK-5
INoaroroska oTuera 11K-10
OIIK-5




Ipuio:xkenne 2

3ajanus M0 NPAKTHYECKOH NMOAT0TOBKE
Jlnst popMupoBaHus CIIOCOOHOCTH BBIIOJNHATH 0003HAYCHHBIE TPYJIOBbIE (DYHKIUH Tpe-
OyeTcs BBIOTHUTH CIEAYIOIINE 3aJaHus: * cocTaBieHue oubnuorpaduu no reme BKP; e« onu-
caThb COCTOSTHHS pa3pabOTaHHOCTU HAYYHOH MpPOOIEeMbl, H3y4eHHUE aBTOPCKUX MOIXO0B; * IMO/-
TOTOBUTh AHAJTMTUYECKUI 0030p MO TeMe BBITYCKHOHM KBaTH(DPUKAIIMOHHOW pabOTHI; * O3HAKO-
MHTBCS C HAYYHBIMH METOJMKAMH, TEXHOJIOTHEH UX NMPUMEHEHUs, criocobamMu 00pabOTKH HOTy-
YaeMbIX AMIMPHYECKUX JAHHBIX M UX WHTEPHpPETAlMed; ¢ OIECHUTH IMOJyYEHHBIH pe3yJbTar.

IIpencTaBuTh NOJIy4EHHBIE PE3YJIBTATHI B OTUETE.

4 CTpyKTYypa H cofepKaHNe MPAKTUKH

4.1 Oo0beM NMPAKTUKHU B 3aY€THBIX €IUHUIAX U €€ MPOJ0IKUTEC/IbHOCTH

Oo6wem npaktu- | IlpomomxurensHocts | Popma KOH-
Buapl/TUnBI TIPaKTHKA KU B 3a4€THBIX | MPAKTUKHU (B HEAETSAX) TpOJIS
eIMHHLIAX
[TpousBoacTBEHHAs/IPEAUIIIOMHAS 12 8 DK3aMeH

KonkpeTHbIe CpOKU MPOBECHUS MPAKTUKH YCTAHABINBAIOTCS B COOTBETCTBUU C YUEOHBIM IJTa-
HOM M KaJIeHJapHBIM IpaukoM yueOHOTO TIpoliecca Ha COOTBETCTBYIOIINI yUeOHBIHN o1,

4.2  Coaepxanue NPaKTHKH

Pa3nensl (3Tambl) mpakTUKA Coneprxanue

[loaroroBka u mpoBeeHNE YCTAHOBOYHOTO coOpanusi. O3HaKOM-
JICHHUE C TIPUKA30M IIPAKTUKH, C LENbI0, 3a7jayaMH MTPAKTUKH, KOH-
HO}]FOTOBHTCJILHI)IF[ Tan CyJbTallhU 110 BBIMIOJIHCHHUIO COACPKAHNA ITPAKTUKHU W 3aII0JIHEC-
HUIO OTYETHOU JoKyMeHTauu. CocTaBiIeHne HHIUBUAYATbHOTO
I1aHa-rpaduka NpoxXoKIeHUs MPAKTUKH.

XapakTepucTUKa U aHAJIN3 MTPEIMETHOM 0071acTH, OCHOBHBIX
TEXHUKO-IKOHOMHUYECKHUX MOKa3areseil On3Hec-IpoLeccoB, KO-
TOpbIe 0OOCHOBBIBAIOT aKTyaJIbHOCTh TEMBIL. MaTeMaTHYeCcKHii
anmnapart, UCTIOJIb3yEeMbIil 1711 peain3aliy BITOIHAEMbIX QyHK-
Ui, anmnapaTHoe U nporpaMmHoe obecrnieuenne IBM u ungdop-
MalMOHHBIX CeTeH, BKIIOYasi ONUCaHKe JEHCTBYIOINX CTaHaap-
TOB U TEXHUUYECKUX YCIOBUH, 000CHOBaHUE HEOOXOAUMOCTH UX
COBEpIIEHCTBOBAHUS.

ITouck, cucremaruszanus U 06001IeHIEe HEOOXOAUMOMN IS BBI-
IIOJIHEHUS UHAUBUIYAJILHOTO 33JaHHs] HAy9HO-TEXHUYECKON
nH(pOpMAIUY U TUTEPATYPHI C UCIIOJIb30BAaHUEM PECYPCOB U
cepBHCOB ceTH «HTEpHET» U APYTHX UCTOYHHMKOB.

IMloaroroBka anaauTu4e-
ckoid yactu BKP




Pazpgensl (3Tamsl) mpakTUKH Coneprxanue

[ToaroroBka KOMIUIEKCA JOKYMEHTOB, B KOTOPBIX CTYJICHTOM
ONMCaHBbI BCE MPeIaraéMble UM PELICHHUs 10 COBEPIICHCTBOBA-
HUIO0 MaTEMATHYECKOTO afmapara, pa3padoTka MaTeMaTHYECKUX
IHoaroroBka npoexkTHOI MOJEJIEe!, TpeAHa3HAYEHHBIX IS PEeLICHU 3a/1a4 IPEAMETHOU
yactu BKP obiactu, pa3paboTKe CHCTEM UCKYCCTBEHHOTO MHTEIUICKTa, a
Tak)ke Habop JOKYMEHTOB, IMOATBEPKAAIOIINX COOTBETCTBUE CH-
CTEMBI (MJTH 3JIEMEHTA CUCTEMBI) TPeOOBAHMSIM TEXHUIECKOTO 3a-
JTaHUSI ¥ TOTOBHOCTH €€ (ero) K AKCILTyaTaluu.

BrinonHenue nporpaMMHON peaau3alyy penieHus 3a1a4u Ha
OBM c npuBsA3K0# K KOHKPETHOMY OOBEKTY M BBIPAOOTKE IIPO-
€KTHBIX PELIEHUH 110 BHEAPEHUIO PE3YIbTaTOB IPOEKTA. JKCIIe-
IMoaroroBka 3KkcHnepu- PUMEHTaJIbHAs YacTh JOJDKHA COJIEpKaTh MHCTPYKIIMHU U PEKO-
MeHTaabHOM yacTu BKP MEHJalllK NIePCOHATY O0BEKTa YIIPABJICHUS 10 IPAKTUIECKOMY
pelIeHuo (PKCIUTyaTallii) CO3JaHHON CUCTEMBI (MU dJIeMEHTa
cuctembl). OlleHKa YKOHOMHYECKOH ¥ (WIIH) connanbHOM A dek-
TUBHOCTU OT BHEAPEHUSI MPEJI0KEHHBIX PEKOMEHIallui.

Hpenzammra BKP [IpencraBnenue pe3yabTaToB pabOTHI.

4.3 (I)OpMLI OTYETHBIX JOKYMECHTOB 110 IPAKTUKE

[Tocne okoHYaHUS NPAKTUKK OaKajlaBp MPEACTABISET B TPEXIHEBHBIN CPOK CIETYIONIYIO OTUET-
HYIO IOKYMEHTAIIHIO:

— HMHCBHUK IIPAKTHKH,

— OTYeT MO pe3y/ibTaTaM 03HAaKOMHUTEIBHOTO U MPAKTHYECKOI'0 3Tana MpakTHKH.
Tpebosanus k oghopmnenuro omuema.

Otuer BbINOJHAETCS HA AucTax popmaTta A4, TekcT neyataercs mpudrom Times New
Roman, xerens 14 uepes 1,5 unrepsan.

OTuyer no IMMPAKTHUKE COCTABJIACTCA KAXKABIM CTYJCHTOM MHAUBHUAYAJIbHO HA OCHOBC MAaTCPUAJIOB
NPaKTUKU U MHIUBHUIyaIbHOTO 33aHus. PaboTa HajJl 0TYETOM J0JIKHA BECTUCH CUCTEMATHUECKU
B TE€UEHUE Bcero nepuoja npaktuku. Coaepxanue uznaraercs ¢ coomonenneM npasui ECIT.
Ortuer Opomtopyercs.

Cmpyxkmypa omuema.

THTYJIBHBIN JHCT JIOJKEH COAEPKaTh: HAUMEHOBAHUE YU€OHOT0 3aBEACHUS U CTPYKTYPHO-
ro nojpaszjenenus (MHCTUTYT, Kadeapa), B KOTOpoM oOydaeTcsi CTYAEHT, IU(p U HaUMEHOBa-
HUE HalpaBJIEHMs, Ha3BaHHUE NIPAKTUKU, MECTO NpoxoxaeHus npaktuku, PO crynenta, PO
pyKoBoAUTENS MPakTUKH OT Kadeapsl, DO pykoBoaUTENS MPAKTUKK OT NPEATNPUSTHSL, TOL
IIPOXOXKACHUS TPAKTUKU.

TUTYIbHBIN JTUCT NOMUCHIBAETCS aBTOPOM, OTUET MTPOBEPSETCS U MOANUCHIBAETCSI PYKOBO-
JUTEISIMH MIPAKTUKU OT NPEANPHUATHS U OT Kadeaphl.

Bo BBenennu npuBoauTCs GOpMYyIUPOBKA TEMBI BBITYCKHOM KBaTM(PUKAITMOHHON paboThI,
000CHOBaHME BBIOOpa TEMBI U €€ aKTyaIbHOCTH, LIeNTU MPEATUINIOMHON MPAKTUKU U 33/1a4H IS
€€ TOCTHIKEHUS.

B nepBom pa3nesie «MaTeMaTHUECKUH anmapar ¥ MporpaMMHBIE CPEJICTBA pa3padOTKU CH-
CTEMBI UCKYCCTBEHHOI'O MHTEIIJIEKTa» OMHUCBIBACTCS: MATEMaTHYECKHAE MOJIEIHN, METOIbI U aJIro-




PUTMBI HEOOXOMMBIE JIsl TOATOTOBKU BHITYCKHON KBaTU(UKAIMOHHON PabOThHI; METOBI U M H-
CTpYMEHTAIILHBIC CPEICTBA JIJIsl pa3pabOTKH CUCTEMbI HCKYCCTBEHHOT'O MHTEJIIEKTA 110 TEME BBI-
MyCKHOU KBTM(DUKAIIMOHHOU PabOTHI.

Bo BTOopom pa3nesie «Pa3paboTka cHCTEMbI HCKYCCTBEHHOTO WHTEIUICKTa) IIPHUBOIUTCS:
OTMCAaHUE JAHHBIX, UCTIOIB3YEMBIX B CHCTEME UCKYCCTBEHHOT'O MHTEIIEKTA, pa3pabaTbiBacMoii B
paMKax BBITYCKHOH KBAIM()UKAIMOHHOW PA0OTHI; OIIMCAHUE aPXUTEKTYPhI CUCTEMBI HCKYC-
CTBEHHOT'O MHTEJIEKTA IO TEME BBITYCKHOM KBATH(PUKAIMOHHON paOOThI; ONKUCaHUE pa3padoT-
K{ CHCTEMBI UCKYCCTBEHHOT'O HHTEJIJICKTA IO TEME BBIITYCKHOW KBaTH(PUKAIIMOHHON pabOTHI;
OTMCAHNE TECTOBBIX CIYYaeB U MPOBEICHHOTO TECTUPOBAHUS; aHAIU3 PE3YJIbTaTOB TECTUPOBA-
HUSL.

B 3ak1049eHUM Ha OCHOBE KPUTHYECKOTO MEPEOCMBICTICHHUS HAKOIIEHHOTO OTBITA TIPHBO-
JSTCS TEOPETUIECKHUE U MPAKTHUECKUE BBIBOJIBI, TACTCSI OIICHKA PE3YyIbTaTOB PaOOTHI 110 TOCTH-
YKEHUIO TIOCTABIICHHOM 1eNM U 33724 pakTUKU. OHH JOJKHBI U3J1araThCsl B KpaTkoil hopme u
JlaBaTh MPEJCTABICHUE O CTCIICHU BBHITIOJHECHUS 33/1a4H, TOCTABICHHOW MIEPE CTYJCHTOM.

B cnincke JiuTepaTypbl MPUBOISITCS BCe MCTOYHUKH, BKITIOUasi pecypchl cetu «MHTepHeTY,
UCIIOJIb30BaHHBIC CTYICHTOM B X0JI€ TIPOXOKIACHUS MPEITUIIOMHOM MTPAKTUKH.

5 @oH/ O1IEHOYHBIX CPEACTB /1Jisl IPOBe/IeHNs IPOMEKYTOUYHOMH aTTecTAlMN 00y4aio-
IMXCA MO MPAKTHKE

5.2 TunoBbie KOHTPOJIbHBIE 32/IAaHUSI M HHbIE MAaTePHAJIbl, HEOOXO0AMMBbIe JIJIsI OIleHKH
3HAHWH, YMEeHHUIi, HABLIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIHUX ITanbl (op-
MHUPOBAaHMSI KOMIIeTeHIM i

3aoanue 1. CocTaBUTh IUIAH PeAIM3aLUU IPOrPaMMBbI IIPAKTUKU C YIETOM CBOMX PECYPCOB U UX
npeenoB (JINYHOCTHBIX, IICUXO(QHU3HOIOTHYECKHUX, CHTYaTHBHBIX, BDEMEHHBIX ).

®opma npeAcTaBieHus pe3yabTaTa; IIaH-TpapuK TPOXOKIACHUS TPAKTUKU.

3adanue 2. OcylecTBUTh MOKUCK JIMTEPATYPHI U HAYYHO-TEXHUYECKON HH(POPMAIIUU HEOOXOIH-
MO JIJIs TIOATOTOBKH BBIMTYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

d)opMa NpEACTaBJIICHUA pE3yJibTaTa: CIIMCOK JIMTCPATYPHI.

3aoanue 3. Ilpoananu3upoBaTh MaTEMATHYECKUE METOBI U AJITOPUTMBI HEOOXOIUMBIE JIJISI TIOI-
TOTOBKH BBITYCKHOM KBaTU(UKAIMOHHON PaOOTHI.

®dopma npeAcTaBICHUS Pe3yJIbTaTa: ONMUCAHNE MATEMATHUYECKUX METOJIOB U aJITOPUTMOB, HC-
MOJIb3YEMBIX JIJIsl TOJITOTOBKHU BBIMMYCKHOM KBaTU(PUKAIMOHHON PaOOTHI.

3aoanue 4. BeiOpath 1 a1anTHPOBaTh MaTEMaTUUECKUE METO/IbI U CUCTEMBI IPOIPaMMHUPOBAHUS
JUIS TOATOTOBKH BBIMTYCKHON KBaTM(PUKALIMOHHOMN pabOTHI.

d)opMa KOHTPOJIA: OIMUCAHUEC MAaTEMATUYCCKUX METOAOB U CUCTEM NIPOTrpaMMUPOBAHUA, UCITOJIb-
3YEMbIX IJIA TOATOTOBKHU BBIHyCKHOfI KBaﬂH(I)HKaHHOHHOﬁ pa6OTLI.

3adanue 5. Ilpoananu3npoBath, IpU HEOOXOIUMOCTH aIalITUPOBATH/MOAUPHUIIMPOBATH, UCIIOJb-
30BaTh MaTeMaTUYECKUE MOJIEINH JIJIs IOATOTOBKH BBHIITYCKHOM KBaTU(UKAIIMOHHON paboTHI.

dopma KOHTPOJIS: ONMMCAHNE MATEMATHIECKUX MOJIEIIEH, NCTIONB3yeMBIX JIJIsl IIOATOTOBKH BBI-
MYCKHOM KBaJM(UKAITMOHHON pabOTHI.

3aoanue 6. IlpoaHanu3npoBaTh U UCHOIb30BATh CYIIECTBYIOIINE HH(POPMAIIIOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH JIJIs TOATOTOBKH BBHITYCKHOW KBaJTU(HUKAIIMOHHON paboThI.

dopma KOHTPOJISA: OMMCAHKE CYHIECTBYIOMUX HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-
THH JUIs TOJATOTOBKU BBIITYCKHON KBATU(UKALMOHHON pabOoTHI.

3adanue 7. BeiOpaTh afieKBaTHbIE METO/IbI U HMHCTPYMEHTAJILHBIE CPENICTBA AJIs pa3pabOTKH CH-
CTEMBbI HCKYCCTBEHHOT'O MHTEJUIEKTA 10 TEME BBITYCKHOM KBaJIM(UKAITUOHHONW PaOOTHI.



dopma KOHTPOJIS: ONMCAHUE METOJIOB U MHCTPYMEHTAJIBHBIX CPECTB IS Pa3pabOTKU CUCTEMbI
UCKYCCTBEHHOI'O MHTEJIJIEKTA [0 TEME BBITYCKHON KBaTH(PHUKAIIMOHHOMN pabOoTHI.

3adanue 8. BeIMOIHUTH COOP U TOATOTOBKY JIAHHBIX JJIsSI CUCTEMbI HICKYCCTBEHHOTO MHTEIUICKTA,
pa3pabaTbIBa€MOi B paMKax BBITYCKHOHM KBaJIM(UKAIMOHHOM PaOOTHI.

dopma KOHTPOJISI: ONMKUCAHKUE JIAHHBIX, UCIIOIB3YEMBIX B CUCTEME HCKYCCTBEHHOI'O MHTEJUICKTA,
pa3pabaTeiBaeMOi B paMKaX BBITYCKHON KBaU(UKAIIMOHHONU PabOTHI.

3aoanue 9. BIMOTHUTH TPOSKTUPOBAHUE CUCTEMbI HCKYCCTBEHHOTO MHTEIIJIEKTA 110 TEME BbI-
MYCKHON KBAIM(PUKAIIMOHHON PaOOTHI.

dopma KOHTPOJIS: OTIMCAHUE APXUTEKTYPBI CUCTEMBI HCKYCCTBEHHOTO UHTEIIEKTA IO TEME BbI-
MYCKHON KBAIM(PUKAIIMOHHON PaOOTHI.

3adanue 10. BEIMomHUTH pa3paboTKy CHCTEMbI HCKYCCTBEHHOTO MHTEIIEKTA MO0 TEME BBITYCK-
HOM KBaJIM(PUKAITMOHHOM pabOTHI.

dopma KOHTPOJIS: OTIMCAHUE PA3paOOTKH CHCTEMbI HCKYCCTBEHHOTO MHTEJUIEKTA IO TEME BhI-
MyCKHOW KBaJIM(UKAIIMOHHOU PabOTHI.

3aoanue 11. Onpenenuts U ONKUCATh TECTOBBIE CIyyau HA OCHOBE TPeOOBaHUM, 3asIBJICHHBIX K
pOrpaMMHOMY 00ECTICUEHHIO.

d)opMa KOHTPOJIA: OIMMCAHUC TCCTOBLIX CJIYYACB.

3aoanue 12. [IpoBecTu TeCTUpPOBAaHUE MO pa3pabOTaHHBIM TECTOBBIM CIy4asiM, OCYILIECTBUTh
cOop uH(popmMaIK 0 HECOOTBETCTBUSIX 3asIBJICHHBIM TPEOOBAHUSM.

d)opMa KOHTPOJISA: OITMCAHHUEC TCCTUPOBAHUS.

3aoanue 13. [Ipoananu3upoBath pe3yabTaThl TECTUPOBAHUS U JIaTh OIICHKY Ka4eCTBY pa3pada-
THIBAEMOT'O TPOrPAMMHOTO OOeCTIeueHUSI.

@dopma KOHTPOJIS: aHAJINU3 PE3yJIbTaTOB TECTUPOBAHMSL.

3aoanue 14. I1oaAroTOBUTH OTUET IO NMPAKTHKE. BBIMONMHUTE OLEHKY 3 PEKTUBHOCTH UCTIONB30-
BaHUs BPEMEHHU U JPYTUX PECYpCOB NP PELUICHUH MTOCTaBIEHHBIX 33]1a4 U OTHOCUTENBHO MONTY-
YEHHOI'0 pe3yJbTaTa.

®dopma npeACTaBICHUS PE3YJIBTATOB: OTYET O MPOXOKIACHUH MPAKTHKH.



Yr1BepxkaeHa B coctaBe OCHOBHOM
npodecCHOHATEHOM 00pa30BaTEILHOMN
[IPOTrPaMMBbI BBICIIIEIO 00pa30BaHMsI

PABOYAS ITIPOT'PAMMA ITPOU3BOJICTBEHHOM IMPAKTUKH

Tun npakTuku

TEXHOJOIrn4eCKraf (HpOeKTHO-TeXHOJIOFI/I‘{eCKaﬂ) IMPaKTHKA

HanpagJieHue nNoAroToBKHU (CnenuaaIbHOCTD)

01.03.02 [Ipuknagnas MaTeMaTuka U MHPOpPMaTHUKa

Hanpasiaennocts (mpo¢uib) mporpaMMsl

«CKyCCTBEHHBIN UHTEIIIEKT»



1. O01mme moJ1okeHus

[Iporpamma MIPOU3BOICTBEHHOM MPaKTUKU TEXHOJIOTHYeCcKast (mpoekTHO-
TEXHOJIOTMYECKasl) NMpaKTHKa (Jajee — MPOU3BOJCTBEHHAs MPAKTUKA) pa3padoTaHa B COOTBET-
CTBUU C (peiepalIbHbIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIEr0 0Opa3oBa-
Hus (nanee — @I'OC BO) no nanpasienuto noarotoBku (crenuanbroctu) 01.03.02 [MpuknagHas
MaTeMaTHKa U HHPOPMATHKA, JOKAIbHBIMA aKTaMU YHHUBEPCHUTETA U C y4eTOM MpodecCuoHalb-
Horo(-bix) crangapra(-o) «IIporpammuct» (yTB. IpHKa3oM MMHHUCTEPCTBOM TpPyAa U COLU-
anpHOM 3ammThl Poccutickoit @enepamuu ot 18.11.2013 Ne 679H), «Cnermanuct no uHpopma-
[MOHHBIM CHCTeMaM» (yTB. IpUKa3oM MUHHCTEPCTBOM TpyAa U COLMAIbHOM 3amuThl Poccuii-
ckoit deneparmu ot 18.11.2014 Ne 896H), «PykoBoanTENb IPOEKTOB B 0071acTH WHPOPMAITHOH-
HBIX TEXHOJIOTUI» (YTB. pHUKa3oM MUHUCTEPCTBOM TpyAa U COLMAIbHOMN 3amuThl Poccuiickoit
Oenepanun ot 18.11.2014 Ne 893H), «CrucTeMHbIi aHATUTUK (YTB. IPHUKa30M MUHUCTEPCTBOM
TpyZda u conuanbHoii 3amuthl Poccuiickoit @enepanuu ot 28.10.2014 Ne 809H)».

2. MecTo NpaKTHKH B CTPYKTYpe OCHOBHOI MpogeccHoHAIBLHOI 00pa3oBaTebHOI
NMpPorpamMmbl, 00beM NPAKTHKHU

[IpousBocTBEHHAs TPAKTHUKA OTHOCUTCS K 00s13aTEIbHON YacT y4eOHOro IIaHa OCHOB-
HOM npodeccuoHanbHOM 00pa3oBareabHOI porpaMMmsl (nanee — OITOIT) no HanmpaBiieHUIO MOA-
rotoBkH (cnermansHocTH) 01.03.02 Ipukinaanas maTemMaTuka 1 MHPOPMATHUKA, HATIPABJICHHOCTh
(mpoduiip) «McKyCcCTBEHHBIN UHTEIIEKTY.

OO0beM MpakTUKH COCTaBISET 9 3aueTHBIX eTUHUI] (Hanee - 3.e.), unu 324 akamemuye-
CKHX YacoB, B TOM 4UHUCIle B popMe MPaKTUIECKOM MOATOTOBKH 324 aKaJeMHUYeCKUX YacoB.

3. Bua u cnoco0bl npoBeieHUsI MPAKTHKU; 0a3bl MPOBEIEHUsI MPAKTHKH.

By npakTtuky — mpou3BoOICTBEHHAS.

Tun npakTHKU — TEXHOJIOTHYEcKas (MPOEKTHO-TEXHOJIOTHUECKas) MPaKkTUKa — Orpees-
eTcsl TUIoM (-aMu) 3a7a4d MpodeccCHoHaNbHOM IeATeNbHOCTH, K KOTOPOMY(-bIM) TOTOBUTCS BBI-
nyckHUK B cootBercTBUU ¢ PI'OC BO u OIIOIIL.

Crioco6 (-b1) MpoBeAeHUS MPAKTUKN HEMPEPHIBHO. bazaMu MpOBENCHUS TPAKTUKH SIBIISI-
I0TCS POUITbHBIE OpTraHU3aIlii, B TOM YUCIIE UX CTPYKTYpHBIE TIOJIpa3AeNieHus], 1esTeIbHOCTh
KOTOPBIX COOTBETCTBYET Mpoduito oOpa3oBaTeNbHON MpOrpaMMbl, HA OCHOBAaHUU JOTOBOPOB,
3aKJTIOYEHHBIX MEXKy YHUBEPCUTETOM U MPOMUIBLHON OpraHU3aIHei.

[TpakTrka MOXET OBITh OPraHN30BaHa HETIOCPEACTBEHHO B YHUBEPCUTETE, B TOM YHCIIE B
€ro CTPYKTYpHOM NOJpa3/eNeHUU, TPEIHA3HAYCHHOM JIJIsi TPOBEICHUS MPAKTUUYECKON MOIro-
TOBKH.

JI1st pyKOBOJICTBAa TIPAKTHUKOM, MPOBOJAMMON B YHHBEPCUTETE, 00yJaromeMycsi Ha3Hada-

€TCsl pyKOBOJUTEIb MTPAKTUKU OT YHUBEPCUTETA.



JI71st pyKOBOJICTBA MPAKTUKOM, MPOBOAMMON B PO(HUIBHON OpraHu3aIiii, Ha3HAYal0TCs
PYKOBOJUTENb MPAKTUKHA OT YHUBEPCUTETA U PYKOBOJIUTENb MPAKTUKH OT MPOPUILHON OpraHu-
3alMH.

4. Hesm u 3axauyu npaktuku. [liianupyemblie pe3yJbTaTbl 00yUYeHUS NPH MPOXO0XK-
JAeHHH NPAKTUKH

Lenb mpakTUKK ONpenenseTcss TUIoM(-aMH) 3a7a4d Mpo(ecCHOHANBHOMN NeSTEIbHOCTH U
KOMIIETEHIIMSIMUA, KOTOPbIE JTOJDKHBI OBITH C(hOPMUPOBAHBI y 00YUAIOMIETOCsS B COOTBETCTBUU C
OIIOIL

Lenb npakTtuku: npuoOpeTeHHe MPaKTUYECKNX HAaBBIKOB U KOMIIETEHIUH B cepe mpo-
(dbeccnoHaNbHOM 1EATETLHOCTH.

3aauu NPaKkTUKU:

B pamkax mpou3BOJICTBEHHOW MPAKTUKU OOYYArOIIMIICS BBIMOJHACT 3a/laHusi, Oompese-
JICHHBIE PYKOBOJUTEISAM MPAKTUKH OT MPEANPUATUS HAa U3ydeHHEe OM3HEC-TIPOIECCOB KOMIIaHUU
U MHOM JesTeNbHOCTH, COOTBETCTBYIONIEH HanpasieHuto [Ipuknaanas matematuka u uHpopma-
TuKa. JlaHHbBIE 3aJaHUs] MOTYT BKJIIOUATh B c€0sl: - M3yYEHHUE JOKYMEHTAIUH, JIOKAJIbHBIX HOpMa-
TUBHBIX aKTOB; - SKCKYPCHsI 10 KOMIIAaHUM; - HAOIIOeHHE 32 OpraHu3anuend paboThl; - BBHIIOIHE-
HUE IeWCTBUN, COOTBETCTBYIOLIUX KBATU(DUKAIIH.

MIPOM3BOJICTBEHHAs MPAKTHKa HalpaBlieHa Ha (POPMHpPOBAHHUE CIIEAYIOIINX YHHUBEpCAIb-
HBIX, 001IenpO(eCCHOHATBHBIX U MPOPECCHOHATbHBIX KOMIETEHIMH (BBIOpATh HYXHOE) BBI-
IMYCKHHUKA B COOTBETCTBUH C BBIOpaHHBIM(-M) TUIIOM(-aMM) 3334 NMpo(ecCHOHANBHOM nesTeNb-
HOCTH, K KOTOPOMY(-bIM) FOTOBSITCA oOyuatomuecs: B cootBerctBuu ¢ OITOIL.

[Tnanupyemble pe3yabTaTbl 00yueHUs TP MPOX0XKJIEHUH PAKTUKHU, COOTHECEHHBIE C IIaHUPY-
€MbIMHU pe3yJbTaTaMH OCBOEHHsI 00pa30BaTEIbHON NPOTrpaMMbl

Conmepxanne u  mUQp [TrarupyeMele pe3yapTaThl O0yICHHUS
KOMITETEHIIUN 3HaTh Ymern Bnangets
VYK-1 Cnocoben ocy-
HIECTBIIATh TIOUCK, KpPH-
COOTHOCHUTh Pa3HOPOJHBIE | TPaMOTHO, JIOTHYHO, ap-

THYSCKHH aHallN3 U CHH-
Te3 wH(pOpMAIWH, MpPH-
MEHSATh CHUCTEMHBIN ITOJ-
X0 JUIsl pELIeHUs Io-
CTaBJICHHEIX 33134

MPUHIMIE cOopa, oTOopa
u oboOmenuss wHpOpMa-
LIHH.

SIBJICHHUS U CHCTEeMaTH3HPO-
BaTh MX B paMKax H30paH-
HBIX BUJIOB JI€STEIHLHOCTH.

TYMEHTHPOBAaHHO (popMH-
poBathb coOCTBEHHBIE
CYXXICHUS U OIIEHKU

ompenenaTe Kpyr 3agad B

VK-2 Criocoben onpesie- pamMKax HW30paHHBIX BHJOB

npodeccruoHabHON  Jes-
JIATH KpYT 3a/1a4 B paMKax
o TCIBbHOCTH, IIJIaHUPOBATH
MOCTABJIICHHOH LENMH | HaBBIKAMU OTOOpa ONTH-
MPaBOBbIC HOPMBI, HEOO- | COOCTBEHHYIO JeSITEIb- .
BEIOUpPATh ONTHMAJIbHEIC MAaJTbHBIX TEXHOJIOTHIA
XOJMMBIC JUIsl IOCTHKCHUS | HOCTh, HUCXOJS W3 HMEIO-
croco0bl WX pEIICHUS, LENICOCTIKCHHS, HaBBI-

UCXOAS U3 JEUCTBYIOLINX
MPaBOBBIX HOPM, HMEIO-
LIMXCSl PECYPCOB U Orpa-
HUYCHUU

IIOCTaBJICHHOMN ey  1npu
peajim3anu NpoOCKTa.

LIUXCS PECypcoB, COOTHO-
CUTh TJIABHOE M BTOPOCTE-
MEHHOE, pellaTh IIOCTAaB-
JICHHBIC 3a]]aud B paMKax
n30paHHBIX BHUIOB Mpodec-
CHOHAJIbHOM e TEIbHOCTH

KaMH paboTbl ¢ HOpMa-
TUBHBIMHU JIOKYMEHTaMH.

YK-3 Cnocoben ocy-

- pasjIM4HbIC NPUCMBI U

- CTPOUTH OTHOILICHUS C

- OIPCACIIATL CBOIO POJIb B




INCCTBIIATH COIIMAJIBHOC
B3aHMOH€ﬁCTBH€ u pea-
JIM30BbIBATH CBOIO POJIb B
KOMaH/JIC

CIIOCOOBI  COLMAIM3AIUU
JIMYHOCTH U COLIMAJIBLHOIO
B3aUMOECHCTBUA.

OKpPY’KaIOIIMMHU JTIOIBMH, C
KOJUIETaMH.

KOMaHIC Ha OCHOBE HC-
I10JIb30BaHUsA CTpaTerun
COTpyaAHHUYECTBA 1Jid O0-
CTHI)KCHHUS IIOCTaBIICHHOM
e

YK-4 Cnocobern ocy-
HIECTBIIATH JICIIOBYIO
KOMMYHHKAIIHIO B YCTHOM
U THChMEHHOH (opmax
Ha rOCyapCTBEHHOM
s3pike  Poccuiickoit ®Pe-
Jepalii W  HHOCTPaH-
HOM(BIX) sI3bIKe(axX)

- OCHOBBI KOMMYHHUKAIIWH,
HOpPMBI, TpaBWIAa U OCO-
OEHHOCTH ee OCYIIeCTBIIe-
HUS B YCTHOW M MHUCHMCH-
HOW opMax Ha PYCCKOM U
WHOCTPaHHOM(BIX)  SI3BI-
ke(ax).

- TIPUMEHSTh NpaBUiIA U
HOPMBI J1€I0BOH KOMMYHH-
Kallul Ha PYCCKOM M HHO-
cTpaHHOM(BIX) sI3bIKE(ax).

- HaBBIKAMH IIPHMEHE-
HUSI ~KOMMYHHUKATHBHBIX
TEXHOJIOTUI Ha PYCCKOM U
HHOCTPAaHHOM(BIX)  SI3BI-
ke(ax) g akajaeMudye-
CKOTO M TIPO(hecCHOHAIb-
HOTO B3aUMOJEHCTBUA

YK-5 Crnocoben Bocnpu-
HUMAaTh MEXKKYJIBTYPHOE

- OCHOBHBIC KaTCTOpUU

- aHaJIU3UpoOBaTb U YyUU-

- HaBbIKaMHW KOMMYHHUKaA-
oy € MNpeACTaBUTCIAMU

pasHooOpa3ue oOmiecTBa | GuIoCOpUM, 3aKOHBI HC- | THIBATh pasHooOpasue .
HWHBbIX HAITMOHAJIbBHOCTCU U
B COIMAITBHO- | TOPUYECKOTO  PAa3BUTHS, | KYIbTYyp B MPOIECCE MEXK- .
. . | xoH(eccuit ¢ coONIOICHH-
HCTOPUYECKOM,  OTHYe- | OCHOBBI MEXKYJIBTYPHOW | KyJIbTYPHOTO  B3aUMOIEH-
€M O3THYECKHX U MEX-
CKOM H®  (QHUIOCOPCKOM | KOMMYHUKAIIHH. CTBHSL.
KYJBTYPHBIX HOPM
KOHTEKCTaX
- IUTaHUPOBAaTh CBOE pado-
4yec BpeMsa U BpEMd JId
caMOpa3BUTHA OpPMYIIHU-
YK-6 CrnocobeH ympaB- | - OCHOBHBIE IPHHIUIIBI P » dopuy

JIAAITb CBOUM BPCMCHCM,
BBICTpanBaTb MU PEaAIN30-
BbIBATb TPACKTOPHUIO Ca-
MOpa3BUTHA Ha OCHOBC
MNPpUHIUIIOB O6paSOBaHI/I$I
B TCUCHHUE BCEH KU3HHU

CaMOBOCIIUTAHHSA M CaMo-
oOpa3oBanms, mpodeccuo-
HaJbHOTO M JINYHOCTHOTO
pa3BUTHS, UCXOAS M3 ITa-
NOB KapbepHOTO pocTa H
TpeOOBaHUIT pEIHKA TPYAA.

poBaTh UENH JHUIHOCTHOTO
U MpoQeCcCHOHATIBHOTO pa3-
BUTHS M YCIOBUS UX JO-
CTIDKEHUS, UCXOAS U3 TEH-
JICHIMIA pa3BUTHs 00JaCTH
npodeccroHanbHON  jies-
TCIBbHOCTH, I/IHJII/IBI/II[yaJ'II)-
HO-JIMYHOCTHBIX OCOOEHHO-
CTeM.

- BBICTpaMBaTh TPAEKTO-
pHIO CaMOpa3BHUTHS TIO-
CPEACTBOM OOydYeHHS IO

YK-7 Cmocoben moanep-
JKUBATh JIOJDKHBIH  ypo-
BeHb (hYM3WYECKOH MOJTro-
TOBJIEHHOCTH JJIs1 o00ec-
MEYEeHHUsT  ITOJIHOLIEHHOM
coupanbHod U mpodec-
CHOHAJIBHOH JCATCIBLHO-
CTHU

- OCHOBBI 3I0POBOr0 00-
pasa IKU3HH, 3J0pOBbE-
cOeperammux  TEXHOJIO-
Ui, (QU3MYECKOH KyJbTY-

pBL.

- BBITIOJIHATh KOMIIIEKC
(U3KYITBTYPHBIX YIpaXKHE-
HUH.

JIOTIOJTHUTENbHBIM ~ 00pa-
30BaTENIbHBIM  IPOrpaM-
Mam.

- IPAaKTUYECKUH  OIBIT
3aHATUN (huzngeckoit
KYJbTYpPOH.

VK-8 Cmocoben co3na-
BaTh U TOMAJCPKUBATH B
MMOBCETHEBHOU KU3HU U B
npodeccnoHanbHOM  JIes-
TENBHOCTH  Oe30TacHbIe
YCIIOBUSL  KH3HENCATEIh-
HOCTH JJIi COXPaHCHHS
NPUPOJHON cperpl, obec-
MEYCHUsI  YCTOHYUBOTO
pasBuTHi oOmecTsa, B
TOM YHCJIC TIPU Yrpo3e U
BO3HHKHOBCHHH YpPE3BHI-
YyaliHBIX CHUTyallMl U BO-
€HHBIX KOH(IMUKTOB

- OCHOBBHI 0€30mMacHOCTH
KHU3HE/IESTEIbHOCTH, — Te-
neoHsI ciryk0 criaceHusl.

- OKa3aTh HEpPBYIO MOMOIIb
B YpE3BBIUANHBIX CHUTYyaIlH-
AX, CO3J]aBaTh Oe30macHbIC
YCIOBHS peaNu3alud Mpo-
(eccHoHaIbHOW  JeaTellb-
HOCTH.

- HaBBIKaMH DOAACpkKa-
HUs 0€30IacHBIX YCJ'IOBI/Iﬁ
JKHU3HCACATCIbHOCTH.

OIIK-1 Cnocoben npwu-
MEHITh  (yHIaMEHTAIb-
HBIC 3HAHWUS, MTOJTyYCHHEIC
B Oo0JIacTH MaTeMaTH4e-
CKHX W (W) €CTECTBEH-
HBIX HAyK, W HCIIOJIB30-
BaTh WX B Tpodeccuo-
HaJbHOM NESATEIBHOCTHU

- OCHOBHBIC TOHSTHS,
KOHIICTIIUH, PE3yIbTATHI,
3ala4d U METOJBI KJIACCH-
YECKOT0 MaTeMaTHYECKOTrO
aHaim3a, anreOpsl W aHa-
JINTUYECKOW  TeoMeTpHH,
3HATh Pe3yJbTATHI, 3aa4d
1 METOJIbI HHPOPMATHKH.

- NPUMEHATh OCHOBHBIC
METOJBl aHajJM3a K Hccie-
JIOBaHUIO  (QYHKOUH |
(YHKIIMOHATBHBIX KIJIACCOB,
yMEThb pemaTh CTaHgapT-
Hbl€ 3aJaud aireOpbl u
AHAJTUTUYECKON TeOMETPHH,
YMETh pemaTh 3aJadd WH-

- BIIQJICCT HaBBIKAMH pe-
IeHUs 3ajJad MaTeMaTH-
YEeCKOI'0 aHajam3a, aiareo-
pBl, TeoMeTpuHr U HHDOP-
MATHKH.




(dhopMaTHKH.

OIIK-2 Crnocoben wmc-
MOJIb30BaTh M aJalTHPO-
BaTh CYLICCTBYIOIIUE
MaTeMaTUYECKUE METOIbI
U CHCTEMBI MPOTPaMMHU-
poBaHUs IS pa3pabOTKU
U pealu3alid alrOpHUT-
MOB peICHUS] MPUKIA]-
HBIX 3a/1a4

- OCHOBHBIC TTOHATHS,
KOHLETIINH, PEe3yIbTaThl,
3aJa4l ¥ METO/bI KJIaCCH-
YEeCKOr0 MaTeMaTHYeCKOTO
aHanM3a,  JIOTIOJHUTEIb-
HBIX TJIaB €CTECTBEHHOHA-
YUYHBIX JUCLUHUIUIMH, 3HaeT
pe3ynbTaTel, 3amadd 1
METOJBbl JHUCKPETHOW Ma-
TeMaTHKH M HWHPOpMATH-
KH.

- NPUMEHATH OCHOBHBIC
METObl aHalu3a K Hcclie-
JIOBAaHMIO (DYHKIMH, pelaTh
CTaH/apTHHIC 3a/Ja4d Teo-
pHM BEpOSITHOCTEH M Ma-
TEMaTHYECKOH CTaTHCTHKH,
NPUKJIAJIHOW MaTEeMaTHKH B
€CTECTBEHHOHAYYHBIX U
T'YMaHHUTAPHBIX HCIHIUIU-
Hax, ONTHMAaJbHOTO YIIpaB-
JIeHus ¥ HHOOPMATHKH.

- HaBBIKAMU PEIICHUS
3a7a4  MaTeMaTHYECKOro
aHaIn3a, MIPUKIaIHON
MaTEMaTHKH, ONTHMAallb-
HOTO YTpaBICHUS W HWH-
(dbopmaTHKH. OIIK-2.3.
3HaeT OCHOBHBIE IIOHSTHS,
KOHUEMIUHN, PEe3yNbTaThl,
3aJa4d U METOIBI KJIaCCH-
YEeCKOI'0 MAaTeMaTU4YeCKO-
ro aHanu3a, JOIOJIHH-
TENBHBIX TJIaB €CTECTBEH-
HOHAYYHBIX  TUCIHUIUINH,
3HaeT Pe3yNbTaThl, 3a0a4l
U METOoAbl JHUCKPETHOU
MaTeMaTUKHd u HHpopMa-
THKH.

OIIK-3 Cnocoben npu-
MEHATh M MOTU(UIHpPO-
BaTh MaTeMaTHYeCKUe
MOJACIH Ul PELICHUS
3amad B obmactu mpodec-
CHOHAJILHOW  JEATEIIBHO-
CTH

- OCHOBHBIC IOHSTHS,
KOHIICTILIWY, PE3YJIbTATHL,
3aa4d W METOIBl IIPO-
IPaMMHpPOBAHHS, IOCTPO-
eHusl 0a3 JaHHBIX M Tpa-
(buueckux MoJelnei, 3HaTh
pe3ynbTaTel, 3amaud 1
METO/1bl HH()OPMATHKH.

- NPHUMEHATh OCHOBHBIE
METOABl aHalau3a K Hccie-
JIOBAaHHWIO M CO3JaHUIO 0a3
JIaHHBIX, yMEeT MMILIEMEH-
THPOBATh CTaHJApTHBIE
YHCJICHHBIC aJITOPUTMBI, HE
YMEET €O3JaBaTh IPOCTEH-
1ye rpauIecKue MoJIeIH.

- HaBBIKAMH ITOCTPOCHUS
rpadUyecKux — MOJeNeH,
pa3paboTku 0a30BBIX aj-
TOPUTMOB B Pa3INUYHBIX
S3bIKaX IPOrpaMMHUPOBA-
HUSI, CO3JaHHs M aHaIHu3a
0a3 JaHHbIX.

OIIK-4 CrocobeH MOHH-
MaTh OPUHIHUIBI pabOThI
COBpPEMEHHBIX HH(OpMa-
LMOHHBIX TEXHOJIOTHH H
HCIOJIB30BATh WX IS

MIPUHIOMIB PabOTHI COBpe-
MEHHBIX  HH(pOpMannoH-
HBIX KOMMYHHKAI[HOHHBIX
TEXHOJIOTHH Ui pEeLIeHUs

BEIOMpaTh  COBpPEMEHHBIC
HHPOPMALIMOHHBIE KOMMY-
HHUKAaIlUOHHBIC TCXHOJIOT'MH,
HEOoOXOMuUMBIE JUIS pellie-

HABBIKAMU  [PUMCHEHHS
COBpPEMEHHBIX HH(pOpMa-
IHOHHBIX KOMMYHHKAI[U-
OHHBIX TEXHOJOTHUH JIIsL
pemienus 3agad mpodec-

elIeHust 3amad npodec- | 3amau npodeccHoHanbHOM | HUSL  3agad  mpodeccuo- 9
P " pod 6 pod Sl pod CHOHQJIBHOW  JIeSATeNBHO-
CHOHAJIBHOW JEATENBHO- | NEATEIBHOCTH HaJIBHO! JI€ATEIEHOCTH P
CTH
HaBbIKAMH  pa3paboTKH

IMK-1 Cnocoben mpoek-
TUPOBATH KOMIIBIOTEPHOC
mporpaMMHOe obecreue-
HUE

TpeOOBaHUSA K apXHUTEKTY-
pe KOMIIBIOTEPHOTO MpO-
TPaMMHOTO 00eCTeUeHNsI.

MIPOEKTHPOBATh CTPYKTYPHI
JAaHHBIX, 0a3 J[JaHHBIX W
MPOTPaMMHBIX ~ MHTEpdei-
COB.

TEXHUYECKOW JI0KYMEHTa-
UM Ha KOMIIBIOTEPHOE
porpaMMHOe obecriede-
HHE C HCIOJIH30BAHUEM
CYIIECTBYIOIINX CTaHIap-
TOB, OIIGHUBAeT U COTJa-
COBBIBAE€T CPOKH BBINOJ-
HEHUs [IOCTABJIEHHBIX
3az1ad.

IIK-2 Crnocoben knaccu-
(unupoBaTe W HWICHTHU-
¢unupoBars 3amauM uUC-
KyCCTBEHHOT'O HHTEJJIEK-
Ta, BEIOMPATh aJIeKBAaTHBIC
METOABl U HHCTPYMEH-
TaJbHBIE CPEACTBA pellle-
HUS 33724 UCKYCCTBEHHO-
TO MHTEJUIEKTA

Knaccn(bnxaumo 3aJga4
CUCTEM HUCKYCCTBCHHOT'O
HUHTCJIJICKTA.

BBIOUpATh METOIOB W HH-
CTPYMEHTAIBHBIX ~ CPEJICTB
HCKYCCTBEHHOTO HHTEIUICK-
Ta AN peIIeHUs 3amad B
3aBUCHMOCTH OT OCOOEHHO-
cTell mpobieMHON U TIpen-
METHOI 00J1acTeH.

Bnageer naBbikamu cOopa
UCXOAHOW MHpopManuu u
¢dopmupoBanus TpedoBa-
HUSI K PELICHHIO 3a/ad c
UCIIOJIb30BAaHUEM METOJIOB
HCKYCCTBEHHOTO  HMHTEJ-
JIeKTa.

[IK-3 Criocoben paspabda-
THIBATD W TECTHUPOBAThH
OpOrpaMMHBIE  KOMIIO-
HCHTBI PCIICHUA 3aJa4 B
CHCTEMax HCKYCCTBEHHO-
r'O UHTEIUICKTa

CHUCTEMbI HCKYCCTBEHHOI'O
HUHTCIJICKTA.

pa3pabaThiBaTh  MPUIIOXKE-
HHSL CHCTEM HCKYCCTBEHHO-
r0 HWHTEJICKTA. Ymeer
HACTpauBaTh MPOrPAMMHOE
obecrieueHne M y4acTBO-
BaTh B pa3paboTKe TMpo-
rpaMMHBIX ~ KOMIIOHEHTOB
CHCTEM  HMCKYCCTBEHHOTI'O
MHTEJUICKTA.

HaBbIKaMH TCCTUPOBAHUSA
CUCTEM  HMCKYCCTBCHHOT'O
HUHTCJIJICKTA.




IIK-4 Crnocoben pa3paba-
TBIBATh W MPUMEHATH Me-

aHanu3 TpeOoBaHUW M He-

OTIpeNeNATh METPUKA
OLICHKH PE3YJIbTaTOB MOJIE-

HaBBIKAMHM  y4acTHs B
OLIEHKe, BHIOOpE M IpH

00XOJMMBIE KIJIACChI 33714 | JIMPOBaHMA M  KPUTEPHH | HEOOXOIUMOCTH  paspa-
TOJBI MalIMHHOTO 00Yyue-
MAaIIMHHOTO 00yUYeHHSI. KavyecTBa MIOCTPOCHHBIX | OOTKE METOJOB MallHH-
HUS IS peLIeHUs 33124 N
Mojienen. HOTO OOy4YeHHsI.
HaBBIKAMU CO3/JaHus,
MOJJIEP)KKH U HCHOJB30-
IIK-5 CnocobeH ucmosib- BaHUA CHUCTEM  HCKYC-
30BaTh HMHCTPYMEHTallb- | MHCTPYMEHTAIBHBIE CpEl- | pa3padaThiBaTh MOJIETIM | CTBEHHOTO  HMHTEJUICKTa,
HBIE CPE/CTBA JUIS pellle- | CTBa JUIl pEIICHHs I0- | MAllMHHOTO OOydYeHMs Ul | BKIIOYAIOMIMX  pa3pabo-

HUS  3a7ad  MAIHHHOTO
00yueHHs

CTaBJICHHOM 3aJa4u.

peuicHus 3aga4.

TaHHBIE MOJENH M METO-
IIbl, C TIPUMEHEHUEM BbI-
OpaHHBIX HWHCTPYMEHTOB
MAaIIMHHOTO O0YYCHUSI.

IIK-10 Cnocoben ywact-
BOBaTh B PEIICHUH IPO-
(eccnoHaNbHBIX TPOEKT-
HBIX 3aaady, BI)I6I/IpaTI) n
pEaTN30BBIBATE KOMaH/I-
HyI0 pojib B paboTe Haj
NPOEKTOM B COOTBET-
CTBHM C TIPHOPHUTETAMHU
COOCTBEHHOM JIESTEBHO-
CTH

CBOIO POJIb B KOMAaHC.

- pearn30BaTh CBOIO POJIb B
pabore Hang mpodeccuo-
HaJbHBIM MPOEKTOM. - pa-
0oTaTh B KOMaHIE, ydacT-
BOBaTh B PEIICHUHU MPOEKT-
HBIX 3a7a4 B cdepe Mpo-
(deccHoHaTbHON  JesTelb-
HOCTH.

YK-9 CmnocobeH npuHH-
MaTh 00OCHOBAaHHBIE KO-
HOMUYECKHUE PEIICHUS B
Ppa3JInYHBIX obmacTsx
JKU3HEICATCTbHOCTH

- moHmMaeT  0a3oBBIE
TIPUHIUNE! (PYHKITHOHUPO-
BaHMUA SKOHOMHKH H KO-
HOMHMYECKOTO  Pa3-BUTHS,
nenu M (QOpPMBI  y4acTHS
rocyaapcTBa B SKOHOMHKE.

- TIPUMEHSTH METOIBI JINd-
HOTO 3KOHOMHYECKOTO H
(MHAHCOBOTO  IUIAHHPOBA-
HUS JUId JOCTH)KEHHS Te-
KyOIMX ¥ JOJTOCPOYHBIX
(¢UHAHCOBBIX 1ieJed, HcC-
MoJIb3yeT (DUHAHCOBBIC WH-
CTPYMEHTBl IS YIpaBie-
HUS JIMYHBIMU (PHUHAHCAMH
(IM4HBIM OIOKETOM), KOH-
TPONHUPYET  COOCTBCHHBIC
SKOHOMHYECKHE M (hUHAH-
COBBIE PHCKH.

- MHCTPYMEHTaMH YIIpaB-
JICHUsl JUYHBIMH (DUHAH-
caMH I8 JOCTH)KEHHS
MIOCTaBJIEHHBIX (PUHAHCO-
BBIX LIEJIEH.

YK-10 Cnocoben ¢op-
MHUpPOBATh  HETEPIHMOE
OTHOIICHUE K TIPOABJIIC-
HUAM DKCTpEMHU3MA, TEP-
popusMa,  KOPPYMIIUOH-
HOMY INOBEACHUIO U IIPO-
THUBOJIENICTBOBAaTh WM B
npodeccHnoHaNnbHON  Jesi-
TENIBHOCTH

HpEeACTaBICHUE O TIOHATUH
U CYUTHOCTH 3KCTPEMHU3MA,
TeppopHU3Ma, KOPPYIILHH;
¢dbopMax WX MPOSBICHUSA B
COBPEMEHHOM  OOIIECTBE;
UX OOINECTBEHHOW oOmac-
HOCTH; OCHOBHI CHCTEMBI
MPOTUBOACHUCTBUSL  ITHM
siBeHusIM B Poccuu, B ToM
yrciae 0a30BbIE MOJIOXKe-
HUSl IPEIMETHOTO POCCUM-
CKOTO 3aKOHOJATEeIbCTBA,
OCHOBHBIE BHJBI IIPaBOHA-
pYLIEHUH 3KCTPEMHUCTCKO-
ro, TEPPOPUCTHYECKOTO,
KOPPYIIMOHHOTO  Xapak-
Tepa, BUJbl U MEPHI IOpH-
JUUYECKOW OTBETCTBEHHO-
CTH 3a UX COBEpILIEHUE; O
HEOOXOANMOCTH HPOTHBO-
JeHCTBUS JKCTPEMUCT-
CKUM, TEPPOPUCTUIECKUM,
KOPPYIIIMOHHBIM  TIPOSB-
JICHHSIM.

OTIpeNeNaTh MPU3HAKU 3KC-
TPEMUCTCKOM, TeppOpPUCTHU-
YECKOH,  KOpPYNUHUOHHON
JIeSITENIbHOCTH U J1aBaTh MM
MPaBOBYIO OLEHKY; HJEH-
TUQUIUPOBATH KOHKPETHBIE
OpraHbl IMyOJIMYHON BIACTH
U WHBIE CYyOBEKTHI, B KOM-
METEeHITNI0 KOTOPBIX BXOANUT
[IPOTUBOJAECHUCTBUE PaA3INU-
HBIM (opMaM TIPOSBICHUS
YKa3aHHBIX JECTPYKTUBHBIX
COLMAIBHBIX SIBICHUH; HC-
HOJb30BAaTh CHCTEMY MeEp
MPOTUBOAEUCTBHS 3KCTpe-
MUCTCKHM, TEppOpPUCTHYE-
CKUM U KOPPYNLIUOHHBIM
NPOSIBJICHUSIM B 00JacTH
cBoeil TpodeccnoHaIbHOM
JIESITEIBHOCTH.

HaBBIKAMH  peaHn3aluu
MIPaBOBBIX aKTOB B 0OO0ma-
CTH MPOTUBOACHCTBUA
9KCTPEMHUCTCKHAM, Teppo-
PUCTHYECKHM U KOPpYI-
[IMOHHBIM TPOSBICHUSIM B
chepe  mpodeccruoHab-
HOM eI TEeNbHOCTH.

OIIK-5 Cnocoben pa3s-

MeToibl cOopa, 00padOTKH

HCHO0JIb30BATh HAy4YHbLIC U

0a30BBIMM HABLEIKAMH 10




pabaTsIBaTh aNTOPUTMBI U

KOMIBIOTCPHBIC npo-
T'paMMbl, NPUTOAHBIC JIA
IMPpaKTUICCKOIro npume-
HCHUA

U XpaHeHHus WHPOpMAaIInH,
a TaKXKe OCHOBHBIC METO-
Il popMHUpOBaHUS Hayd-
HOTO 3HaHUS.

METOANYCCKUE pecypcbl
CeTH HMHTEPHET ISl paspa-
60TKH POrPaMMHOTO
obecrieueHnst U IPOrpaMm-
HOIl JOKyMCHTAI[MU C yue-
TOoM TpeboBaHH MH(pOpPMa-
IIMOHHOM 0€30ITaCHOCTH.

3amuTe WHGOpMAIUK Ha
paboyeM Mecrte, B KOpIO-
PaTHBHBIX CETSAX MPU BXO-
Ji¢ B rI100aNbHbIEe CETH.

IIK-6 Cmocoben co3na-
BaTh M MOJJIECPKUBATH
CHCTEMBI HCKYCCTBEHHOTO
HMHTEJUIEKTa Ha OCHOBE
HEWpOCeTEBBIX MOJIENEH U
METOZIOB

MOJIEIM  HUCKYCCTBEHHBIX
HEUpPOHHBIX CETel U HH-
CTPYMEHTAJIbHBIE CPECTBA
JUIsl peUIeHUsl IOCTaBJICH-
HOH 3aJa4u.

pa3pabaTbIBaTh  CHUCTEMBI
UCKYCCTBEHHOTO HMHTEJIEK-
Ta Ha OCHOBE Mojeneil uc-
KYCCTBEHHBIX ~ HEHpPOHHBIX
ceTel M UHCTPYMEHTalb-
HBIX CPEJICTB.

IIK-7 Cnocoben ocy-
HIECTBISITE COOp W MOJ-
TOTOBKY JaHHBIX IS CH-
cTeM HUCKYCCTBEHHOTO
HUHTCIIJICKTAa

Croco0bl TOMCKA JaHHBIX
B OTKPBITHIX HCTOYHHKAX,
CTICIHAT3UPOBAHHBIX
OMOIMOTEKaX U PEro3UTO-
pusix.

BBINOJIHATh MOJTOTOBKY U
pasMEeTKy  CTPYKTypHUpO-
BaHHBIX M HECTPYKTYPHPO-
BaHHBIX MJAaHHBIX U1 Ma-
HIMHHOTO O0YYEHHSI.

IIK-8 Cnocoben co3ga-
BaTb " BHe[[p}ITI) O[[Hy
WM HECKOJIBKO CKBO3HBIX

OCHOBHBIC TOHSITHSI CKBO3-
HOW 1M(pPOBOH CyOTEXHO-

Y4acTBOBaTh B peasiU3alliu
IIPOEKTOB B 00JACTH CKBO3-
HOM 1M(pOBOIl CyOTEeXHO-

mdpoBeix cyOTexHono- | norun  «KommbroTepHoe
o JIOTUU «KomnsrotepHOe

M UCKYCCTBEHHOTO WH- | 3pEHHE».
3peHue».

TEIIEKTa

I1K-9 CnocobeH OLIEHUTH

KauecTBO pa3pabaTbiBac-
NPOBOJIUTH  TECTUPOBAHUE

MOT0 POrpaMMHOTO HaBBIKAMU aHajHM3a pe-
o pa3pabOTaHHBIM TECTO-

obecrieueHnst MyTeM Ipo- | TpeOOBaHMs, 3asBICHHbIC 3yJIbTaTOB TECTHPOBAHMS
BBIM CIIy4asiM, OCYIIECTB-

BEPKU COOTBETCTBUS | K IpOrpaMMHOMY obecrie- U OLECHUBAaHMS KadecTBa
st cOop mHpopMmanuu o

NPOIYKTa  3asABJICHHBIM | YEHHIO. paspabaTpIBaeéMOro  Ipo-
HECOOTBETCTBUSX 3asBJICH-

TpeboBaHUsM, cOopa U TPaMMHOTO 00€CIICUeHHUS.
HBIM TPEeOOBaHUSM.

nepenady MHGOPMAIMU O

HECOOTBETCTBHUSIX

5. CoaepixkaHue NPaKTHKH

HpOPBBOI[CTBeHHa}I MMpaKTUKa NpOXOAUT B TpHU ITallad: MMOATOTOBUTEIbHBIN (O3HaKOMI/I—

TEJbHBIN ), OCHOBHOM, 3aKTFOUNTEIbHBIMH.

Ne o/ |

OTansl NPaKTHKH U UX COAEPIKaHUe

ITonroToBUTENBHBIN (03HAKOMUTEIBHBIHN) ATAIl

[TpoBenenue ycTaHOBOYHOH KOH(pEpeHIH B (hOpME KOHTAKTHOW paboThl, 3HAKOMCTBO 00Y4aloIero-
csl C MPOrpaMMoil IPaKTUKH, UHIMBUAYaJIbHBIM 3aJJaHHeM, C (JOPMOI U COJepKaHUEM OTUETHOH JOKY-
MEHTalllH, NTPOXOXKIECHHE MHCTPYKTaXka M0 O3HAKOMIICHHIO C TPeOOBAaHMSMH OXPaHBl TPYyJa, TEXHHKH
6e301acHOCTH, OKapHOW 0€30MaCHOCTH, a TaK)Ke MPAaBUJIAMH BHYTPEHHETO TPYJOBOTO PACTIOPSIKA.

OcHOBOM ATal

3anmanue 1. CocTaBbTe MHIUBUIYAJIBHEIHN IDTaHA-TPA(QUK MPOXOXKACHUS npakTuku. Dopma mpeacrasie-
HUS pe3yibTaTa: IiaH-rpaduK MPOXOXKICHHUS MPAKTUKH. 3aganue 2. Onumure OU3HEeC-POLECcCH U Me-
TOJBI YIPaBICHUS TMpEANPUsITHEM 0a3bl MpakTUKU. DopMa IpeACTaBICHUS Pe3yabTaTa: ONHCAHHE OM3-
HEC-IIPOIIECCOB M METOJIOB YIPABIICHUS MPEANPHUITAEM 0a3bl MpakTHKH. 3aganue 3. Onuimre opraHu-
3aIMOHHYIO CTPYKTYpY TOApa3aeiieHus 6a3bl MPaKTUKK, QYHKIMH, BO3JIOKCHHBIE Ha JJAHHOE TIOJIpa3e-
JIeHUE, NOJDKHOCTHBIE MHCTPYKIIMH M CIIOCOOBI OpraHu3allii KOJUIGKTUBHON paboTel. Dopma npeacTas-
JIEHUS] pe3yibTara: OMHMCAHWE OPTaHMW3AIMOHHOW CTPYKTYpOH mojapasfeneHus 0a3bl MPaKkTUKH, QPYHK-
U, BO3JIOKEHHBIX Ha JaHHOE TOJpa3jelieHue, MOKHOCTHBIX MHCTPYKIUH, CITOCOOOB OpraHu3alyu
KOJUIEKTHBHOW paboThl. 3amanue 4. OnummTe MaTeMaTHIECKHUI ammapar, HCIoJIb3yeMbIi B ToIpas3ie-
JieHUW 0a3bl MPAKTUKHU I PeaM3allii BBIOMHAEMBIX QyHKIMH. Dopma mpeacTaBieHus pe3ybTara:
ONHCAaHKE MATEMATHUYCCKOTO alapaTa, UCIOIb3YeMOro B MOJpa3eicHHH 0a3bl MPAKTUKU I Peaiu-
3alUU BBIMONHsACMBIX QyHKIMHA. 3amanue 5. Onuimute HHOOPMAIMOHHBIC TEXHOJIOTHHA H CUCTEMBI, UC-
MOJIb3yEeMbIC B TOJPA3/ICICHUH MPEIIPUATHS 0a3bl MPAKTUKHU, BKIFOYAsT OIMCAHUC JCHCTBYIOIINX CTaH-
JIAPTOB M TEXHUYCCKUX ycioBuit. Dopma mpeicTaBieHUs pe3ysbTaTa: ONUCaHHE HH()OPMAIMOHHBIX




TEXHOJIOTHI ¥ CHCTEM, UCIIOJIb3yEMBbIC B ITOAPA3CICHUH NPEANPUATHS 0a3bl MPAKTHUKH, BKIIOYas OIH-
caHWe JEHCTBYIOIINX CTAaHIAPTOB M TEXHUYECKUX ycioBui. 3amanue 6. [IpuBenute ommcanue oOImIeH
XapaKTEPUCTUKH OPTaHW3AIMOHHBIX M IPOrPAMMHO-TEXHHUECKUX Mep oOecneueHns: HHGpOpMannoHHOH
0€301acHOCTH B MOpa3eICHUH 0a3bl MPakTUKU. PopMa MpeCTaBICHHS PE3yJIbTaTa: ONUCAHUE OOIIEH
XapaKTEPUCTUKU OPTaHW3AIMOHHBIX M MPOrPAMMHO-TEXHHUECKUX Mep oOecneueHns HHGpOpMannoHHOH
6e30macHOCTH B ToApa3AeicHur 0asbl nmpakTuku. 3aganue 7. [IpuBenure oOIIyI0 XapaKTEPHUCTHKY CO-
3JaHHBIX U MOJAEPKUBAEMBIX B OpPTraHM3alMU (Ha MPEANPHUATHH) O€30IACHBIX YCIOBUI XKU3HECSTENb-
HOCTH JJIsl COXpPaHEHHUs! IPUPOHON Cpesibl, 00eCIIeUeHNsI yCTOHYMBOTO pa3BUTHS OOLIECTBA, B TOM YU C-
Jie B cliydae yrpo3bl U BO3HHKHOBEHHMU YpE3BBIYAHHBIX CHUTYallMi M BOCHHBIX KOHQIUKTOB. OueHHTe
a/IeKBaTHOCTH CO3/]aBaEMbIX YCIIOBUI MOTEHIMAIBHBIM OMACHOCTSM, 3aMKCHpoBaHHBIM Bamu. ®opma
NIPE/ICTAaBIICHUS Pe3ybTaTa: ONHMCaHue oOIIeH XapaKTepPUCTHKU CO3aHHBIX M MOAJIEP)KUBACMBIX B Op-
raHu3anuy (Ha MpeanpuaTun) 0e30MacHbIX YCIOBUH KU3HEAEATEIBHOCTH ISl COXPaHEHHs PUPOIHOM
cpenpl, 00ecredeHust yCTOHYMBOTO Pa3BUTHS OOLIECTBa, B TOM YHCJIE B Cllydyae YIpo3bl M BOSHUKHOBE-
HHUH YPE3BBIYAHHBIX CUTYallMi U BOCHHBIX KOH(IMKTOB. OIeHKa aJleKBaTHOCTH CO3aBaEMbIX YCIOBHUH
MMOTEHIMAJIbHEIM OMACHOCTAM, 3a()MKCHPOBAHHBIM CTyIeHTOM. 3amanue 8. OpraHu3yire MOWCK, BEI-
MIOJTHUTE CHUCTEMATH3alUI0 U 0000IIeHNne HaYYHO-TeXHUIEeCKOH MH(OpMAIK U JUTEpaTyphl, HEOOXO-
JVMOH s BBITTOJTHEHUSI HHAWBUYalnbHOTO 3a1anns. PopMa mpencTaBiIeHus pe3ysibTara: CIHCOK JIH-
TepaTypsl. 3ananue 9. Beibepure TEXHOIOTUH W CHCTEMBI HCKYCCTBEHHOTO MHTEJIEKTA IS BBHIIOJHE-
HUSI MHIMBHAYaJIbHOTO 3ananHus. dopma mpeacTaBiIeHUs pe3ysibTaTa: ONMCAHUE TEXHOJIOTHH M CHCTEM
HCKYCCTBEHHOTO MHTEJUIEKTA JUIS BBIIOJIHEHUS MHAMBHAyanbHOTrO 3aaanus. 3aganue 10. Onumure ma-
TeMaTHYeCKHe METOMbl U CHUCTEMBI IPOrpaMMHUPOBAHNUS, UCIIOIb3yeMble BaMu /Uil BBIOJHEHUS UHU-
BUAyanbHOro 3amaHus. Popma MpeAcTaBIeHHs pe3yiabTaTa: OMHMCAHHE MaTEeMAaTHYEeCKUX METOJIOB U
CHUCTEM MPOTPAMMHUPOBAHHUSA, UCIOIB3YEMBIX U BBIMOJIHEHHS WHAMBUIYAJIBHOTO 3aJaHusA. 3aJaHue
11. OnumuTte MareMaTHYeCKHE MOJENH, UCIONb3yeMble Bamu I BBINOJHEHHS HHIUBUAYaAIbHOIO
3aganus. Dopma mpeAcTaBICHUS pe3ynbTaTa: ONMCAHWE MAaTEMAaTHYECKHX MOJEICH, MCHONB3yEeMBIX
JUTSL BBITIOJTHEHUS] MHANBUTyalbHOTO 3a/1aHns. 3aganue 12. Ha ocHoBe aHami3a MaTeMaTH4ecKOH Mojie-
T, UCTIONIb3yeMoit BaMu IpH BBITIOJTHEHUN WHAMBHYAIBHOTO 33aHus, pa3paboTaiiTe anropuTMel A
peanmzanyun JaHHOW Monenu. Dopma IpencTaBiIeHns pe3yabTaTa: ONHCaHne AITOPUTMOB. 3ananue 13.
Pabotas Has MPOEKTOM IO CO3JAHUIO U PA3BUTHIO TEXHOJIOTMH W CHCTEM HMCKYCCTBEHHOTO MHTEIUICKTA
Ha CTaJusIX X XU3HECHHOTO IIMKJIA B COCTABE MPOU3BOJCTBEHHOTO KOJUIEKTHBA, OIIPEACIUTE CBOIO POJIb
B KOMaH/Ie, BHICTPOUTE B3aMMOJAEHCTBHE C APYIMMHU YiI€HAMH KOMAaHIBI B paMKaX BBITIOJHEHHUS WHIU-
BUyaJIbHOTO 3aJ[aHKs, BHECUTE BKIIAJ B PEIICHHE 0OIIeH MpoekTHOM 3amaun. Dopma mpecTaBieHUs
pe3ynbpTaTa: OMHCAHHWE OPraHW3allMd KOMAaHAHOM paboThl, POJIM CTyIEHTa B KOMAaHJE, CIIOCOOOB BBI-
CTpauBaHMs B3aUMO/ICICTBUS B KOMaH/ie, BHECEHHOTO CTYACHTOM BKJIaJa B pelIeHHe 00Ilei NPOeKTHO
3amaun. 3aganue 14. Pa3paboraiiTe M ONMUIINTE apXUTEKTYypPy CHCTEMBI MCKYCCTBEHHOI'O HHTEIJIEKTA,
pa3pabatbiBaeMoil BamMu B pamkax MHAMBHIyaJdbHOTO 3amaHus. Dopma NpeacTaBieHHs pe3yibTaTa:
MIPE/ICTAaBIICHUE APXUTEKTYPBl CHCTEMBI HCKYCCTBEHHOTO MHTEJIIEKTa, pa3pabaTbiBaeMoil B paMKax MH-
JMBUAYalbHOTO 3aiaHus. 3aganue 15. [ToaroroBeTe TEXHUYECKYIO JOKYMEHTANNIO HA pa3paboTKy CH-
CTEMBI MCKYCCTBEHHOTO MHTEIJIEKTa, OLICHUTE U COTJIaCyWTe CPOKHM BHITOIHEHMS 3a1ad. Dopma npen-
CTaBJIEHUs pe3ysibTaTa: TeXHHUYECKas JOKYMEHTAalus Ha pa3paboTKy CHCTEMBbl HCKYCCTBEHHOTO MHTEJI-
nexrta. 3aganue 16. Bribepute MeTONBI M MHCTPYMEHTAJIBHBIE CPENICTBA /U Pa3pabOTKH CUCTEMBI HC-
KYCCTBEHHOTO MHTEJUIEKTa B paMKaxX MHAUBUAyaIbHOTO 3a1anus. O0ocHyiiTe BbIOOp. Dopma mpeacTas-
JICHHUA pe3yJbTaTa: OMHUCAHNE METOAOB M MHCTPYMEHTAIBHBIX CPEICTB AJIS pa3pabOTKH CUCTEMBI HCKYC-
CTBEHHOI'0 MHTEJUIEKTa B paMKax WHIMBHUAYaAJIbHOTO 3a/laHHsi ¢ 00OCHOBaHHEM BbiOOpa. 3anmanue 17.
Bribepure MeTompl MamIMHHOTO OOYYeHHS Ui pa3pabOTKH CHCTEMBI HCKYCCTBEHHOTO HHTEIJICKTa B
paMKax WHAWBHAYAIbHOTO 3a1aHus. Dopma IpeacTaBIeHUs pe3ylibTaTa: IepeueHb METOI0B MAITHHHO-
ro obydenus. 3aganue 18. Ompenenute METPUKH OIEHKH PE3YJIbTATOB HCIIOJIb30BAHHUS METOJIOB Ma-
IIMHHOTO OOYYEHUsI, NCTIOJIB30BAHHBIX ISl pa3pabOTKH CHCTEMBI MCKYCCTBEHHOT'O MHTEIUIEKTa B PaM-
Kax MHAMBUAYyaJbHOTO 3anaHus. dopma mpencraBieHnst pe3ysibTara: ONMCcaHHe METpHK. 3axanue 19.
PazpaboTaiiTe MoJeM MAIIMHHOTO OOYUYEHHMS ISl CO3JaHUSI CHCTEMBI HCKYCCTBEHHOTO MHTEJUICKTA B
paMKax MHIMBHIYyaIbHOTO 3a1aHus. Popma mpejcTaBieHHs pe3ylibTara: IepedeHb MoJeNiel MalliH-
Horo oOydenus. 3aganue 20. BoiOepure MoJen UCKYyCCTBEHHBIX HEHPOHHBIX CeTEH M MHCTPYMEHTAlb-
HBIX CPEACTB Ul Pa3paOOTKH CHCTEMBI HCKYCCTBEHHOTO MHTEJUIEKTa B paMKax MHAMBUIYaJbHOTO 3a-
nanug. dopma mpecTaBlIeHUs pe3yJibTaTa: MepedeHb Mojelied MCKYCCTBEHHBIX HEUpPOHHBIX ceTed u
HHCTPYMEHTAJBHBIX CPEICTB I pa3paboTku. 3ananue 21. OcymecTBUTe TONCK JaHHBIX, X MTOJTOTOB-
Ky ¥ Pa3MEeTKy JJIsl CO3JJaHHs CHCTEMbI HCKYCCTBEHHOTO MHTEIIJIEKTa B paMKaxX MHIMBHyaJbHOTO 3a/1a-
Husa. Dopma mpencraBieHHs pe3ysbTaTa: aaraceT. 3amanue 22. OmnpenenuTe MecTo CyOTeXHOJIOTHUU
«KomnproTepHoe 3peHne» ISl CO3JaHHs CUCTEMbI MCKYCCTBEHHOTO MHTEIIEKTa B paMKaX WHIMBHIY-
anpHOTO 3amanus. Popma MpeCcTaBIeHHUs pe3yibTaTa: ONMCaHue MpUMeHeHns cyOTexHomoruu «Kowm-
IbIOTEpHOE 3peHue». 3ananue 23. BeimonHnTe pa3pabOTKy CHCTEMBI HCKYCCTBEHHOTO WHTEIIIEKTa B
paMKax MHAMBUAYyaIbHOTO 3afanus. Popma mpeacTaBieHus pe3yibraTa: JUCTHHT. 3aganue 24. Paspa-
OoTaiiTe TECTOBBIC CIIy4an Ha OCHOBE TPEOOBAHMH K IPOrpaMMHOMY O00ECIeUEeHNU0, pa3pabaTbIBAEMOMy
Bamu B paMkax MHIMBHIYyaJIbHOTO 3anaHusi. PopMa mpencTaBieHus pe3yJibTaTa: ONHCaHUE TECTOBBIX




ciyyaeB. 3ananue 25. [IpoBenure TecTHpoBaHME NMPOrpaMMHOro obecreueHus, co3naBaeMoro Bamu B
paMKax MHIMBHAYaJIbHOTO 3afaHus. dopma NMpencTaBICHUS pe3ybTaTa: Pe3ylbTaThl TECTHPOBAHMUS.
3amanue 26. [IpoBeanTe aHamM3 pe3ynbTaTOB TECTHpPOBaHUA. JlaiiTe OIEHKY KadecTBY HMPOTPaMMHOIO
obecrieuennsi, pa3paboTaHHOT0 BaMm B pamkax MHIMBHAyalnbHOro 3afaHus. PopMa IpENCTaBICHUS
pe3ynbTaTa: aHalli3 pPe3yJIbTaTOB TECTHPOBAHMS, OLIEHKA Ka4eCTBa MPOrpaMMHOTO obecrieueHus. 3ama-
uue 27. ChopMynupyiiTe TEOPETHUECKHE W MPAKTHIESCKUE BBIBOJBI, @ TAKXKE PE3yJIbTATHI BHINOIHEHUS
WHIVBHUIYaJIFHOTO 3aJaHUsI HA OCHOBE KPHTHUYECKOTO MEPEOCMBICICHHUS HAKOIUICHHOTO ombiTa. dopma
IIpEJCTaBICHUS PE3y/IbTaTa: TECOPETUUECKUE U IPAKTUYECKHUE BBIBOJBI.

HpaKTI/I‘ICCKaH IIOAroTOBKa

* U3Y4YUTHb 0COOEHHOCTH I/IH(i)OpMaHI/IOHHOI‘O U KOMIIBIOTCPHOT'O o6ecnequI/m, MMPOBECTU ayaAUT KOH(l)I/I-
rypanuun I/IC, KayeCTBa. * U3YUYHUTH 0COOEHHOCTH BHCAPCHUA U OKCILTyaTallun I/IH(l)OpMaIII/IOHHI)IX CH-
CTCM; * U3YUYUTH MOJCJIb MPCAOCTABJICHUSA CCPBHUCOB WUT u BIusiHUE HAa HEC BHEIIHHUX yCJ'IOBI/Iﬁ " BHYT-
PEHHUX HOTpe6HOCT6171; ¢ IpEACTAaBUTH IJIaH YNPaBJICHUA U3MCHCHUSIMU, ¢ OLICHUTDH HOJ'Iy‘IeHHI:Iﬁ pe-
3yJIbTarT. Hpe,HCTaBI/ITL TNOJIYUYCHHBIC PE3YyJIbTAThI B OTYCTC.

3aKII0YNTENbHBIHN dTall

[loaroroBka oT4ETHOM TOKYMEHTALUMH, MOJTYUYCHHE XapaKTEPUCTHKH O paboTe U (WIIN) XapaKTepUCTH-
KM — OT3bIBa PYKOBOJUTENS NMPAKTHKH OT YHHBEPCHUTETA, NMPEICTaBICHUE OTYETHOM JOKYMEHTAIlUH Ha
Kadenpy, IpoXoKJICHHE NPOMEXYTOUHOH aTTECTAINH 110 NTPAKTHKE.

6. ®opMBbI 0OTYETHOCTH IO MPAKTHKE

@opMOI TPOMEKYTOUHOM aTTECTAL[UU T10 IIPAKTHUKE SBISAETCA 3a4€T C OLICHKOM

ITo pe3ynpTaTaM NPOXOXKAECHUS MPAKTHKH OOYJaroIUICS HpPEICTaBIseT, CIEIYIOLIYIO
OTUYETHYIO JOKYMEHTALUIO:

o JHEBHUK ITPOU3BOJCTBEHHON ITPAKTUKU;

. OTYET O MPOXOKIACHUN IIPOU3BOACTBEHHOMN NPAKTUKH;

PykoBoauTenb MpakTUKU OT YHUBEPCUTETA U PYKOBOAUTENb MPAKTUKUA OT MPOPHILHON
opraHu3anuy — 0a3bl MPAKTUKU MPEACTABISIOT XapaKTEPUCTUKY-0T3bIB / XapaKTepPUCTHKY pabo-

ThI 00Y4aroIEerocs.

7. ®OHJ OLEHOYHBIX CPEACTB AJs NMPOBEJCHUSI NMPOMEKYTOYHOH aTTecTanuu 00y-
YAKLIHUXCH 110 PAKTHKE
@DOHJ| OLIEHOYHBIX CPE/ICTB MPEACTABICH B MPUJIOKEHUU K mporpamme npaktuku (I1pu-

JIOKEHUE).

8. YueOHas 1uTepaTypa u pecypcbl cetu UHTEpHeT.

a) OCHOBHas JIUTEpaTypa:
MamonoBa, B. I'. MoaenupoBanue Ou3Hec-mporieccoB : ydebHoe mocobue : [16+] / B. ;I.
;MawmonoBa, H. ;/I. ;I'anenuna, H. ;B. ;MamonoBa ; HoBocuOupckuii rocy1apCcTBEHHBIN TEXHU-
yeckuil yHuBepcureT. — HoBocubupck : HoBocuOupckuii rocyjapcTBEHHbIN TEXHUUECKUN YHU-
BEPCUTET, 2012. - 43 c. —  Pexum = pmocrymna: 1o MIOJIIKCKE. —

URL:https://biblioclub.ru/index.php?page=book red&id=228975

Uyyanuna, A. WM. Opranmszanus paOOThl TPYNIOBOTO PYKOBOJWUTENS Ha IMPOW3BOJCTBEHHON

npakTuke: yaeoHnoe mocoodue : [16+] / A. ;U. ;Uyuanuna, H. ;A. ;Koporaesa ; Cubupckuii rocy-



https://biblioclub.ru/index.php?page=book_red&id=228975

JIAPCTBEHHBIN YHUBEPCUTET (PU3MUECKOM KYIbTYphl U cropta. — OMck : Cubupckuii rocynap-
CTBEHHBIM YHHBEPCHUTET (PU3NYECKON KyIbTyphl U crmopta, 2006. — 72 c. : ui., Tadbn. — Pexum

nocryna: o noamucke. — URL:https://biblioclub.ru/index.php?page=book_red&id=274560

0) IOTIOJIHUTEIbHAS JTUTEPATYpA:
B) MIHTEpHET-pecypChl:

I') IepUOIUYECKUE H3AaHus U pedepaTuBHbIe 0a3bl JAHHBIX (IIPU HEOOXOIUMOCTH):

9. UndpopManmoHHbIe TEXHOJOTHU, UCIOJb3yeMble NPH TNPOBEAEHUM TPAKTHKH,
BKJIIOYASl MepeyeHb MPOrPaMMHOI0 odecneyeHds 1 UH(POPMANMOHHBIX CIPABOYHBIX CH-

creM (MpU HEOOXOTUMOCTH)

Cucrema ympasienus ooyuennem Moodle, oneparronnas cuctema MS Windows 7 u
BBIIIIC; IIPOrPaMMHBIE CPEACTBa, BXoasme B cocraB opucuoro makera MS Office (Word, Excel,
Access, Publisher, PowerPoint); mporpammsl [yis mpocMOTpa JOKYMEHTOB, rpaduuecKue peaax-

TOpBI, Opay3epbl, ClipaBoYHO-TIpaBoBas cucreMa «Koncymnprantllmocy.

10. MaTepuajbHO-TeXHHYECKAs1 0a3a, HeOOX0AMMAas IJIsl MPOBEAeHUS NMPAKTUKH

MarepuanbHO-TeXHHUECKas: 0a3a MPOBEACHUS MPAKTUKU NPEACTaBIsieT co0oi 00opymo-
BaHHE W TEXHHUYECKHE CPEJCTBa O0yUeHHs B 00BEMe, MO3BOJISIONIEM BEITIONHATE BHIBI padoT B
COOTBETCTBUM C THIOM(-aMM) 33aJa4 MPO(heCcCHOHAIBHON e TETbHOCTH, K KOTOPOMY(-bIM) TOTO-
BuTCs oOyuatommecs B pesynbrate ocBoeHust OIIOIT B coorBerctBuu ¢ ®I'OC BO.

CBenieHHsI 0 MaTepUAIbEHO-TEXHUYECKOH 0a3e MPaKTHUKU COAEPIKATCs B CIIPaBKE O Mare-

PUATBHO-TCXHUYCCKUX YCIIOBUAX pCaIn3alun O6pa30BaTCHBHOﬁ ImporpamMMmal.

11. Oco0eHHOCTH OPraHM3anMU NPAKTHKHU A8 00y4aroIUXCcsd ¢ OrPAHMYCHHBIMH

BO3MOKHOCTAMMU 310POBbA U UHBAJIMAOB

Opranu3anus OpakTUKU A1 00yJaroIuXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710PO-
Bbsl U MHBAJIMJIOB OCYILIECTBIISAETCS B COOTBETCTBUHU C 3aKOHOATENLCTBOM Pocculickoit Penepa-
05058

i oOyyaronuxcs ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBbS U MHBAJIUJOB BHIOOD
MecTa U CHoco0 MPOXOXKIACHUS MPAKTUKHM YCTAHABIMBAETCS YHUBEPCUTETOM C YYETOM OCOOCH-
HOCTEH MX NCUXO0(U3UYECKOTO PA3BUTHS, HHANBUAYAIBHBIX BO3MOKHOCTEH U COCTOSIHUS 3/10PO-

Bb, a TaKKe TpeOOBaHUI MO JOCTYIMHOCTH.


https://biblioclub.ru/index.php?page=book_red&id=274560

ITpunoxxenue 1

DoH/1 OLIEHOYHBIX CPEJCTB JJIf MPOBeAeHNUsI IPOMEKYTOUHOM aTTecTauumn 00y4aro-

HIUXCHA 11O IPAKTHKE

[TpomerxyTouHasi aTTecTalys MO MPAKTHKE MPEACTaBIAeT cO00M KOMIUIEKCHYIO OLIEHKY
dopMupoBaHus, 3aKPEIUICHHS], Pa3BUTHS MPAKTUYECKUX HABBIKOB U KOMIETEHIUI MO MPOQIITIO
00pa3oBaTeNIFHON MPOTPaMMBI, CBSA3aHHBIX C THIIOM(-aMH) 3a7a4d Npo(ecCHOHATBHON JesTeNb-
HOCTH, K PEIICHUIO KOTOPBIX TOTOBSTCS o0ydaromuecs B coorBercTBuu ¢ OITOI.

@DOH/1 OLICHOYHBIX CPEJICTB MPEIHA3HAYEH /IS OLCHKH:

1) coOTBETCTBUS 3aINITAHUPOBAHHBIX U (PaKTHYECKU JOCTHTHYTBIX PE3YJIbTATOB OCBOCHHUS
NPAKTHKH KaXJIbIM CTYJCHTOM;

2) YpOBHSI OCBOCHUS KOMIIETCHIINI, COOTBETCTBYIOLIHMX 3TAITy MPOXOXKACHHUS NPAKTHKH.

Kputepun oneHuBaHus pe3yslbTaTOB MPOMEXKYTOYHOH aTrTecTanuu OOy4aromuXxcs II0
NpaKkTUKe (C YYETOM XapaKTEPUCTUKU PabOThI 00YyYarOLIeTOoCs /WM XapaKTEPUCTUKU — OT3bI-

Ba).

dopma poMeKyTOUHOW aTTecTanuu — «IuddepeHIpoBaHHbIA 3a4eT (3aYeT C OICH-
KO )»

Kpurepun onenuBanus

Otan4HO 00y4aroluiics BBINOJIHWI MHJMBHUAYaJbHOE 3aJlaHHe B COOTBETCTBHU C MPO-
rpamMMOi TNPaKTHUKH B YCTaHOBJICHHBIE CPOKH, TOKa3asl IITyOOKYI0 TeopeTHde-
CKYI0, METOJMYECKYI0, HPO(EeCCHOHAIBHO-IPUKIAJHYI0 IHOATOTOBKY, YMEIO
NPUMEHMIT ITIOJyYCHHBIE 3HAHUS BO BpEMS IMPOXOXKACHMS MPAKTHKH, [TOKa3al
BJIaJICHHE COBPEMEHHBIMH METOJaMH HMCCIIENOBaHUS MPO(ECCHOHAIBLHON jes-
TEJIBHOCTH, HCHOJB30BAl MPO(ECCHOHANIBHYIO TEPMHHOJOTHIO, OTBETCTBEHHO
OTHOCHIJICA K CBOEH paboTe; OTYET 10 NPAKTHKE COOTBETCTBYET MPEAbIBISEMbIM
TpeOOBaHUs.

Xoporio oOydaromuiics BBINOJHWI WHIMBHIYalbHOE 3aJaHHE B COOTBETCTBHU C IIPO-
IpaMMOM IPAaKTHKH B YCTAHOBJEHHBIE CPOKH, OJHAKO JIOMYCTHJI HECYIIECTBEH-
HbIe OIIMOKH, MOKa3aJ TIyOOKYI0 TEOPETHUECKYI0, METOIUUECKYIO, PO eccHo-
HAJIBHO-TIPUKIIAHYIO TIOATOTOBKY, YMEJIO NMPHMEHWI MOJIYYCHHBIE 3HAHHS BO
BpeMsI MPOXOXKICHHUS MPAKTUKH, MOKA3al BIaJCHHE COBPEMEHHBIMH METOIaMHU
HCCIIeOBAaHUS TPOPECCHOHATBHON JEATENbHOCTH, HCIOJB30Bal Mpodeccuo-
HAJIBHYIO TEPMHHOJIOTHIO, OTBETCTBEHHO OTHOCHJICS K CBOEH pabote; oT4eT 1o
MIPAKTHKE B L[EJIOM COOTBETCTBYET MPEIBABIAEMBIM TPEOOBAHMUS, OJJHAKO UMEIOT-
Csl HECYILIECTBEHHBIE OIIMOKU B O()OPMIICHHH

VY 10BIETBOPUTENBHO oOydaromuiics BBINOJHWI WHIWBHAYaJbHOE 3aJaHHE B COOTBETCTBHM C MPO-
IpaMMOW TIPAKTHUKH, OJHAKO JOIYCTHJ CYIIECTBEHHbIE OIIMOKM (MOTYT OBITH
HapyLIEHbl CPOKH BBINIOJIHEHHS HHANBHUIYyJILHOTO 3a/1aHHMs), B IpoLiecce paboThl
HE MPOSIBUJI JOCTAaTOUYHOW CaMOCTOSITENBHOCTU, HHULUATHBBI U 3aUHTEPECOBAaH-
HOCTH, JI€MOHCTPUPYET HEJAOCTATOUHBIH 00BbEM 3HAHUM W HU3KWUH YpOBEHb HX
MIPUMEHEHHS Ha MPAKTHKE; HU3KUH YPOBEHb BIAICHUA NPO(PECCHOHAIBHON Tep-
MUHOJOTHEH M METOJaMH HCCIeIOBaHHS HPO(PECCHOHANBHOW IEATeNbHOCTH;
JIOITyIIIeHbI 3HAYNTEIbHbBIC OIIHOKH B 0(DOPMIICHUH OTUYETA IO MMPAKTHKE.

HeynosnerBopurensHo oOyJaromuiicss He BBITOTHIII MHIUBUAYaJIbHOE 3aJaHHE B COOTBETCTBUH C IIPO-
rpaMMOH MPAaKTHKHA B YCTAaHOBJICHHBIE CPOKH, TIOKa3ajd HU3KHH ypOBEHBH Teope-
THYECKOH, METOAMYECKOH, MpodeccHoOHATLHO-TIPUKIAAHON ITOATOTOBKH, HE
MIPUMEHSET MOJTyYeHHBIC 3HAHUS BO BpeMs IPOXOXKACHHUS MPAKTUKH, HE MOKa3al




BJIAJICHUE COBPEMEHHBIMU METOJaMH HCCIICJIOBAHUS NMPOPECCHOHAIBHON mesi-
TETbHOCTH, HE WCIIOJIB30BAN MPO(PECCHOHAIBHYIO TEPMHUHOJOTHIO,; OTYET MO
MIPAKTHKE HE COOTBETCTBYET MPEABSABISIEMBIM TPEOOBAHMUSL.

Busl KOHTpOIHpYyeMBIX paboT U OLIEHOYHBIE CPENICTBA

Nen/mt Busr koHTpOIHpYEMBIX padoT Kox koHTpOIHpyeMOit O1eHOYHBIE CPEICTBA
TI0 dTanam KOMIIETEHIINN
(4acTH KOMIICTCHIINH)
1 IToaroToBUTENBHBIN (03HAKOMUTEIIEHBIN) VK-1 JIHEBHUK IIPAKTUKHU, OT-
JTan YK-2 YeT 0 MPOXOXKJICHUU

OmnucaHue KOMIIAaHUY B LIEIOM. YK-3 MPaKTUKU, MaTepUAIIBI

YK-4 MPAKTUKHU (TIpU HAINYHN)
2 OCHOBHOI 3Tan YK-5

Bamanne 1. Cocrasbre wuHAMBULYanbHbIN | YK-6

wiaHa-rpaQuk  npoxoxiaeHuss — npaktuku. | YK-7

@dopma mpencTaBleHUs pesynbTaTta: IwiaH- | YK-8

rpaduK TPOXOXIeHUs mpakTHkd. 3amanue 2. | OIIK-1
Omummre  GusHec-mporeccsl W Metomsl | OIIK-2
yIpaBieHus mpeanpustaeM 6assl npaktuku. | OIIK-3
®dopma mipezcTaBieHns pesyabrara: onmcanue | OIIK-4
OusHec-mporieccoB U MetonoB ympasienus | [1K-1
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MAaTUYECKUH anmnapar, UCIOJIb3YyEMbI B IOJ-
paszesieHnu 0a3bl MPAKTUKH JUI pean3aliu
BBINOJHsAEMBIX (yHKIMi. Popma mpeacras-
JIGHUsI pe3yJsibTaTa: OINUCAaHUE MareMaTHye-
CKOTO armapara, UCIIoJIb3yeMOro B IO/pas/ie-
JeHuHn 0a3bl NPaKTHKW ISl peau3alliy BbI-
MONHSIEMBIX QYHKIWH. 3amanue 5. Onwmmre
MH()OpMAaLMOHHbIE TEXHOJIOTHH M CHCTEMBI,
UCIIOJNIb3yEMbIE B TIO/PA3JENICHUH TIPEIIpHs-
TS 0a3bl IPaKTHUKH, BKIFOYasl OIMCaHHUE JIeH-
CTBYIOILIMX CTaHJIAPTOB M TEXHUYECKUX YCIIO-
Buid. Dopma NpPECTABICHUS pPe3yJbTaTa:
onucaHue HWHPOPMAIMOHHBIX TEXHOJOTHH W
CHCTEM, HCIIONb3yeMble B MOApa3JIelieHUH
npeAnpusTHs 0a3bl MPAKTUKH, BKIFOYAsl OMH-
CaHWe NEHCTBYIOIINX CTAHIAPTOB U TEXHHYE-
ckux ycioBuil. 3ananue 6. IlpuBeaure onu-
caHue oOIIeH XapaKTePUCTHKH OpraHH3aI-
OHHBIX M TPOrPaMMHO-TEXHHYECKHX Mep
obecrieyeHnss WHPOPMALMOHHOW Oe30macHo-
CTH B Tojipa3jiesieHnu 6a3bl npakTuku. Popma
NPE/ICTAaBIICHUS pe3yiIbTaTa: OlMCaHue oouen
XapaKTEPUCTUKN OPTaHM3alMOHHBIX M MpO-
TpaMMHO-TEXHHYECKHX Mep oOecredeHus
MHPOPMAIMOHHOK 0€30MacHOCTH B TIOJPa3-




JeneHuy 0a3bl mpakTuku. 3ananue 7. [Ipuse-
JuTe OOIIYI0 XapaKTEPUCTHKY CO3HAaHHBIX U
MOJICP)KUBAEMBIX B OpraHH3aluH (Ha Ipen-
NpUATHH) OE30MAacHBIX YCJIOBUH IKHU3HEIEs-
TENBHOCTH JUISl COXPAHEHHsI IPUPOJHOU cpe-
IIbI, OOECIIeYeHNsI YCTOWIMBOTO Pa3BUTHUS 00-
IIECTBA, B TOM YHCIIE B CIy4ae yrpo3bl H BO3-
HUKHOBEHUH YpE3BbIYAMHBIX CHTYallMid U BO-
€HHBIX KOH(IUKTOB. OIEHNTE aaeKBaTHOCTh
CO3[1aBaEéMbIX  YCJIOBHH  INOTEHUHAJIbHBIM
OTacHOCTSM, 3aUKcHpoBaHHBIM Bamu. ®op-
Ma IIPEACTaBICHHS pe3yJibTara: OIHCaHHEe
o0Ieil XapaKTepUCTHKU CO3JaHHBIX U MOJ-
JEp)KUBAEMBIX B OpraHU3alnH (Ha TpenIpus-
THH) O€30TaCHBIX YCIOBUH KHU3HEACATEIHHO-
CTH IUI1 COXPaHEHWs IIPUPOJHON CpEnsl,
obecrieueHnsl yCTOHYMBOTO pa3BUTHS 0OIIe-
CTBa, B TOM YHCJIC B CIy4ae YIPO3bl U BO3-
HUKHOBEHHH YPE3BBIYAWHBIX CHTYallMid U BO-
eHHbIX KOH(IMKTOB. OIEHKa aJIeKBaTHOCTH
CO3/1aBaeMbIX  YCIOBHIl  IOTEHIHAIbHBIM
OMACHOCTSIM, 3a(MKCUPOBAHHBIM CTYIEHTOM.
3ananue 8. OpraHu3yiTe MOUCK, BHITIOJHUTE
CHCTEeMaTH3alUI0 M O00OOILIEeHHEe Hay4HO-
TEXHHYECKOW HWH(pOpManuy W IJUTEPaTypHl,
HEOOXOANMOM Ul BBITIOJIHEHUS! HWHANBUIY-
anmpHOTO 3amaHus. Popma mpencTaBICHHSA
pe3ysbTara: CIMCOK JHUTepaTypsl. 3axaHue 9.
BriOepure TEXHONOTMM W CHCTEMBI HCKYC-
CTBEHHOTO MHTEIUIEKTa U BBIIOJIHCHUS WH-
JTUBHIyaJbHOTO 3amaHusd. Popma mpeacTas-
JICHHUs pe3yibTaTa: OIHMCAaHHE TEXHOJIOTHH H
CHCTEM HCKYCCTBEHHOT'O MHTEJUIEKTa JJISI BHI-
MOJTHEHUSI MHAWBUAYAJIBHOTO 3aJaHMd. 3aja-
gre 10. Onummnre MaTeMaTHYECKHE METOILI 1
CHCTEMBI TIPOIPaMMHUPOBAHHUSI, UCIIOJIb3yEeMbIe
Bamu s BBINOJSHEHWS WHAMBHAYaJIbHOTO
3aganHus. Dopma npeacTaBiIeHHUs pe3ynbTara;
ONMCAaHNE MAaTEeMaTHYECKUX METOJIOB H CH-
CTEM IPOrpaMMHUPOBAHUS, HCIIOIB3YEMBIX JUIS
BBINIOJIHEHHUS ~ MHAMBHIYAJIBHOTO  33/1aHMS.
3amanue 11. OnumuTe MaTeMaTHYECKHE MO-
JIeNu, UCIob3yeMble BaMu 11 BBIIOJTHEHHS
WHAWBUAyaJIbHOTO 3amaHusa. Dopma mpen-
CTaBJICHUS pe3y/IbTaTa: ONMHMCAaHHE MaTeMaTH-
YECKMX MOJEJICH, UCIIOJIb3YeMbIX AJIS BBIIOI-
HEHWS WHAWBUAYAJIBHOTO 3aJaHus. 3alaHue
12. Ha ocHOBe aHajiu3a MareMaTU4ecko Mo-
JIeTI, MCHoJIb3yeMoi Bamu npu BeINoIHEHUN
WHJMBHIYaJIbHOTO 3aJaHusi, paspaboraiite
ITOPUTMBI JUIS pealu3alnyl JaHHOH MOZEIH.
®dopma npeacTaBiIeHUs pe3yibTara: ONHCcaHue
anroput™MoB. 3amanue 13. PaGoras Hax mpo-
€KTOM TI0 CO3/IaHUIO W Pa3BUTHIO TEXHOJOTHHA
U CHCTEeM HCKYCCTBEHHOTO HWHTEJUIEKTAa Ha
CTaIusAX WX >XKU3HEHHOTO ITMKJIAa B COCTaBe
MIPOM3BOJICTBEHHOT'O KOJUIEKTHBA, OMPEICITUTE
CBOIO POJb B KOMaHJE, BBICTPOWTE B3aMMO-
JISUCTBHE C JPYrMMH 4YJICHAMH KOMaHIbl B
paMKax BBIIOJHEHHS WHAWBUAYaIbHOTO 3a-
JlaHWs, BHECHTE BKJIAJ B peElleHUe oOuien
npoekTHo# 3amaun. Dopma mnpencraBieHHs
pe3yJibTaTa: ONHMCaHUE OpraHU3alnuy KOMaH]-




HOW paboTHI, POJIH CTY/ICHTa B KOMaHJE, CIIO-
co0OB BBICTpaWBaHUS B3aHMMOJAEHUCTBHS B KO-
MaH/le, BHECEHHOTO CTYACHTOM BKJIaga B pe-
mIeHue oO0Imed MpOeKTHOH 3amayn. 3amaHue
14. Pa3paboTaiiTe ¥ OIUIINATE APXUTEKTYPY
CHUCTEMBI HMCKYCCTBEHHOT'O WHTEIUICKTa, pas3-
pabaTriBacMoii Bamm B pamkax WHIUBHIY-
anpHOrO 3adanui. Dopma MpencTaBiICHUs
pe3ynbTata: MpEINCTaBICHHE apXUTEKTYpPhI
CHUCTEMBl HMCKYCCTBEHHOTO WHTEIJIEKTa, pa3-
pa0OaThIBacMON B paMKaX WHIAMBHIYaTbHOTO
3ananus. 3aganue 15. [loarotoBbTe TEXHUYE-
CKYIO JIOKyMCHTAIIMIO Ha Pa3pabOTKy CHCTe-
MBI UCKYCCTBEHHOTO HWHTEIUICKTA, OICHHUTE W
COTJIacyHTE CPOKH BBINONHEHHUA 3a1ad. Dop-
Ma TIPEeNCTaBIICHHUS Pe3yiIbTaTa: TeXHUIECKas
JMOKYMEHTAIs Ha pa3padOTKy CHUCTEMBI HC-
KYCCTBEHHOI'O0 MHTeJJIeKTa. 3aaanue 16. Bui-
Oepute METOABl U MHCTPYMEHTAIBHBIC CpEl-
CTBa I pa3pabOTKU CHUCTEMBI HUCKYCCTBECH-
HOTO MHTEJUIEKTA B paMKax HHIWBUYaTbHOTO
3amanus. OOocHyiite BbIOOp. Popma mpen-
CTaBJICHHS pe3yJbTaTa: OMHMCAaHUE METO/OB H
HHCTPYMEHTAJBHBIX CPEIACTB ISl pa3pabOTKu
CHUCTEMBI HCKYCCTBCHHOTO MHTEIICKTa B paM-
Kax HWHINBHIYaJbHOTO 3aJaHUS ¢ 0OOCHOBa-
HHEeM BBIOOpa. 3amanue 17. Bribepute mero-
Il MAIIMHHOTO OOydYeHHs Uil pa3paboTKh
CUCTEMBI HCKYCCTBCHHOTO MHTEIICKTa B paM-
Kax WHOUBUAyaldbHOTO 3amanmsi. Dopma
MpeJICTaBICHUs pe3yibTaTa: MepeueHb METO-
JIOB MamuHHOTO oOyueHus. 3amanue 18.
Onpenenute METPUKUA OIEHKH PE3yJIbTaTOB
HCIIOJIb30BAaHUSI METOJI0B MAITHHHOTO 00yue-
HUS, WCIIOJIb30BAHHBIX I Pa3pabOTKH CHU-
CTEMBI HCKYCCTBEHHOTO UHTEIIEKTa B paMKax
WHIUBUAyaNbHOTO 3amaHmsa. Dopma mpen-
CTaBIICHHUS pe3yJbTaTa: OIMCaHWE METpPHK.
3amanme 19. Pazpaboraiite mMomenn MainH-
HOTO OOYYeHHs IJIsl CO3IaHUS CHUCTEMBI HC-
KYCCTBEHHOT'O MHTEIICKTa B paMKaX MHIUBU-
JlyallbHOTO 3amaHus. Popma mpeacTaBiIeHUs
pesynbTaTta: mepedeHb MOjelied MaIlMHHOTO
oOyuenus. 3ananue 20. Bribepure Mopenu
HCKYCCTBEHHBIX HEHPOHHBIX CETEH U UHCTPY-
MEHTAJIBHBIX CPEJICTB ISl pa3pabOTKH CHCTE-
MBI HMCKYCCTBEHHOTO WHTEUIEKTa B paMKax
WHIUBUAyaIbHOTO 3amanms. Dopma mpen-
CTaBJICHMs pe3ysbTara: MepeueHb Mojeneit
HCKYCCTBEHHBIX HEHPOHHBIX CETCH U MHCTPY-
MEHTAJBHBIX CPEICTB I pa3padoTKU. 3aja-
Hue 21. OcymiecTBUTE IMOUCK JaHHBIX, HX
MOJIFOTOBKY U Pa3METKY AJISl CO3JJaHUS CUCTe-
MBI HMCKYCCTBEHHOTO WHTEUIEKTa B paMKax
WHAVBUAYyAIbHOTO 3amaHus. Dopma mpen-
CTaBJICHHs pe3yJbTara: jaraceT. 3amanue 22.
Onpenenure MecTo cyoTexHosoruu «Komrmb-
IOTEPHOE 3pEeHUe» IS CO3JaHUS CHCTEMBI
HCKYCCTBEHHOT'O MHTEIIJIEKTA B paMKax HHJIU-
BUAyaneHOro 3amanus. Dopma mpenacrasie-
HUS pe3yabTara: ONKMCAHWUC MPUMCHCHHS
cyorexHonorun «KoMIbrOTepHOE 3pCHHEH.
3amanue 23. Beimonnute pa3paboTKy cHCTe-




MBI HMCKYCCTBEHHOTO HWHTEJUIEKTAa B paMKax
WHIUBHIyaJIbHOTO 3amaHus. Dopma mpen-
CTaBIICHUS Pe3yNbTaTa: JUCTUHT. 3amanue 24.
Pa3paboTaiiTe TecToBBIE CIy4anm Ha OCHOBE
TpeOOBaHUI K MPOTPaMMHOMY 00ECIICUCHHIO,
pa3pabaTbiBaeMoMy Bamm B paMkax WHIUBH-
IyaspHOTO 3agaHus. PopMa NpencTaBICHUS
pe3ysbTara: OIMCAaHWE TECTOBBIX CIIydYacB.
3amanue 25. IlpoBenute TecTUpOBaHUE IIPO-
rpaMMHOTO o0ecneyeHus], co3aaBaeMoro Ba-
MH B paMKax WHAWBHUIYaJIbHOTO 33/1aHMS.
dopma mpezcTaBieHUsT pe3yibTara: pe3yib-
TaThl TecTupoBaHud. 3aganue 26. IlpoBenute
aHaIU3 pPE3yJabTaTOB TecTUpoBaHuA. [laiite
OLIEHKY KadecTBY MPOrpaMMHOro obecrede-
HUA, pa3paboraHHOro Bamn B pamkax mHIU-
BUAyaJbHOTO 3amaHus. Popma mpexacTasie-
HUS pe3yibTaTa: aHAJIW3 PE3yJIbTATOB TECTH-
pOBaHHMSA, OIIEHKA KadecTBa IPOTPaMMHOTO
obecnieuennsi. 3aganue 27. Chopmynupyiite
TCOPCTUYCCKHUEC U NPAKTUYCCKHUE BBIBOABI, a
TaKK€ PpE3yJIbTaTbl BLINNOJHCHUA HWHAUBUIY-
QIBHOTO 33/1aHMs Ha OCHOBE KPUTHYECKOIO
MePEOCMBICIICHHST ~ HAKOIUIEHHOTO  OIBITA.
®dopma mpeacTaBIeHNS Pe3yIbTaTa: TEOPETH-
YeCcKHe U MPaKTHYEeCKHe BBIBOABL.  [Ipumepsl
WHIWBUAyaIbHBIX 3amanuii: 1. Pa3pabotka
MHTEJUIEKTYaIbHOH CHCTEMbl KOMIUIEKCHBIX
METOJIOB JMAarHOCTHKH MEIUIMHCKHX CHUM-
KOB Ha OCHOBE TEXHOJIOTMH HCKYCCTBEHHOTO
uHTeNnekTa. 2. Pa3paboTka WHTENIEKTyalb-
HOM CHCTEMBI OLIEHKH TPaHyJOMETPUYECKOrO
U (paKIMOHHOTO COCTaBa rOPHOI Macchl Io-
CpPEelICTBOM HEHPOCETEBBIX AJITOPUTMOB. 3.
Pa3paboTka MporpaMMHOTO OOECIICUYCHUS 10
OIIPEJICTICHUIO SMOLMH 4YeloBeKa IO BHIEO-
M300pOXEHUI0O W TOAO0OpY METOAMK JUIs
yaydmenusi cocrossHus. 4. Paspabotka wH-
TEJUIEKTYJIbHOH CHCTEMBl HJICHTHU(UKAIN
JUYHOCTH COTPYJHHWKA Ha MPOMBIIIIEHHBIX
npeanpusTHax. 5. Pa3paborka cucrembl Ma-
HMIMHHOTO 3peHMs [yl olecriedeHus Oe3orac-
HOCTHU HA TEXHOJOTHYCCKUX MPCATIPUATUIX. 6.
Pa3zpaboTka mporpaMMHOTrO 00eCIeUeHUs ISt
ABTOMATH3AlIMU [POLECCOB O0YYEHHs MCKYC-
CTBEHHBIX HEHpOHHBIX ceTeil. 7. Pa3zpabotka
HHTeJ’IJ’[eKTyaJ’IBHOﬁ CHCTEMbI BUJICOAHAJIMTU-
KM C a/IalTHBHON apXUTEKTYpOH JUIsl pelIeHUs
3a7a4 Ha OECHMIIOTHBIX-JIETATEIbHBIX arapa-
Tax B pPEeXHMME PEaJbHOI'0 BPEMEHH, Ha IpH-
Mepe NOojcYeTa TPAHCHOPTHBIX IOTOKOB. 8.
Pazpabotka mporpamMmHOro  obecrieueHHs
TeHEepaIMy CUHTETHYECKUX JaHHBIX IS 3a/1a4
KOMITBIOTEPHOTO 3PEHUSI OCPEICTBOM COCTSI-
3aTeNbHBIX M TUPQPY3HOHHBIX HEHPOCETEBBIX
AJITOPUTMOB.

IIpakTuueckas moAroToBKa
Onucanue OW3HEC-TIPOLIECCOB KOMIAHUU U
PEKOMCHIANNHN 110 UX YIYYHICHUIO.

3aKII0YNATENBHBIN dTAIl

CIHCOK AWCIMIUIAH, KOTOPBIE OKa3ajKCh
HEOOXOIUMBI TMPH TMPOXOKIACHUN TPOU3BO/I-
CTBCHHOW MPAKTUKH, C 000CHOBAHUEM.




Ipuio:xxkenue 2

3ajanus Mo NPAKTUYECKOM NMOAT0TOBKE
st hopmMupoBaHus CIIOCOOHOCTH BBITIOHATH 0003HAYCHHBIC TPY/IOBbIE (DYHKIIMU Tpe-
6y€TC$I BBIITOJIHUTH CHGHYIOH_[I/IG 3aaHus. ° I/ISYT-II/ITB OCO6€HHOCTI/I I/IH(bOpMaI_[I/IOHHOFO U KOM-
IBIOTEPHOTO O00ECTeYeHNs1, MPOBECTH ayauT KoHpurypamuu MC, kauecTBa. ¢ U3y4yuTh OCOOCH-
HOCTH BHEJPCHHS W IKCIUTyaTallud WH(OOPMAIMOHHBIX CUCTEM; * M3yYUTh MOJENb MPEIOCTaB-
nenus cepucoB UT u BiusHME Ha HEe BHENTHUX YCIOBHUH W BHYTPEHHHX IOTpPeOHOCTEH;
HpeI[CTaBI/ITB IJIaH praBJIeHI/IFI U3MCHCHUSIMU, ¢ OLCHUTH HOJIy‘IeHHBIfI pC3YJII)TaT. HpeI[CTa-

BUTD IMOJTYYCHHBIC PE3YJIbTATLI B OTYCTE.



Yr1BepxkaeHa B coctaBe OCHOBHOM
npodecCHOHATEHOM 00pa30BaTEILHOMN
[IPOTrPaMMBbI BBICIIIEIO 00pa30BaHMsI

PABOYASI IIPOTPAMMA YUYEBHOU MIPAKTUKHA

Tun npakTuku

TEXHOJOIrn4eCKraf (HpOeKTHO-TeXHOJIOFI/I‘{eCKaﬂ) IMPaKTHKA

HanpagJieHue nNoAroToBKHU (CnenuaaIbHOCTD)

01.03.02 [Ipuknagnas MaTeMaTuka U MHPOpPMaTHUKa

Hanpasiaennocts (mpo¢uib) mporpaMMsl

«CKyCCTBEHHBIN UHTEIIIEKT»



1. O01mme moJ1okeHus

[IporpamMma y4eOHON MPaKTUKH TEXHOJOTHYECKasi (MMPOCKTHO-TEXHOJIOTHYECKas) MpaK-
TUKa (najee — yueOHasi IpaKTHKa) pa3paboTaHa B COOTBETCTBUU ¢ (peliepaibHBIM TOCYJapCTBEH-
HBIM 00pa30BaTeNIbHBIM CTaHIAPTOM BhIcIIero oopazoBanus (naiee — ®I'OC BO) no Hamnpasiie-
Huto noaroToBku (cmermanpHocTH) 01.03.02 Ilpuknagnas marematnka W WH(DOpPMATHKA, JIO-
KaJTbHBIMH aKTaMH YHUBEPCUTETA M C Y4€TOM IPOo(heCCHOHATBHBIX cTaHAapTOB «IIporpammucTy
(yTB. mpukazoM MUHHCTEPCTBOM TpyZa M COLMalbHON 3amuThl Poccuiickoit ®@enepanuu oT
18.11.2013 Ne 6791H), «Cneruanuct no uHPOPMAIMOHHBIM CUCTeMaM» (YTB. MpUKa3oM MUHH-
CTEPCTBOM TpyJla M coluanbHOW 3amuThl Poccuiickoit @enepamuu ot 18.11.2014 No 896mH),
«PykoBoaHTENH MPOEKTOB B 001aCTH MH(DOPMAIIMOHHBIX TEXHOJIOTHIT» (YTB. MpUKa3oM MUHH-
CTEPCTBOM TpyJa M coluanbHOM 3amuthl Poccuiickoit @enepanuu ot 18.11.2014 Ne 893h),
«CucteMHbIN aHANMUTUK» (YTB. MPUKa30M MUHHUCTEPCTBOM TpyAa M COLMAIBHOM 3ammuThl Poc-
cutickoit deneparuu ot 28.10.2014 Ne 809H)».

2. MecTo NpaKTHKH B CTPYKTYpe OCHOBHOI MpogeccHoHAIBLHOI 00pa3oBaTebHOI
NMpPorpamMmbl, 00beM NPAKTHKHU

VYyeOHasi MpakTUKa OTHOCHUTCSA K 00s3aTeNbHOM 4acTH y4eOHOro IuUlaHa OCHOBHOMW MpoO-
deccronanpHON 00pa3oBarenbHOM porpammsl (nanee — OIIOIT) mo HanmpaBIEHUIO MOATOTOBKU
(cnetmanbHOcTH) 01.03.02 [Ipukiagnas mMareMaTuka ¥ MHPOpPMATHUKA, HAMPABIEHHOCTH (TIPO-
¢uib) «McKycCTBEHHBIM UHTEIIEKT.

OO0beM MpakTUKH COCTaBIsET 6 3aUeTHBIX eIUHUI] (Hanee - 3.e.), unu 216 akamemude-
CKHX YacoB, B TOM UHucie B popMe MPaKTUYECKOM MOATOTOBKH 216 akaJeMHYecKUX 4acoB.

3. Bua u cnoco0bl npoBeieHUsI MPAKTHKU; 0a3bl MPOBEIEHUsI MPAKTHKH.

Bun npaktuku — ydeOHast.

Tun npakTHKU — TEXHOJIOTHYEcKas (MPOEKTHO-TEXHOJIOTHUECKas) MPaKkTUKa — Orpees-
eTcsl TUIoM (-aMu) 3a7a4d MpodeccCHoHaNbHOM IeATeNbHOCTH, K KOTOPOMY(-bIM) TOTOBUTCS BBI-
nyckHUK B cootBercTBUU ¢ PI'OC BO u OIIOIIL.

Crioco6 (-bl) MpoBEICHUSI MPAKTUKA HEMPEPhIBHO, . bazamMu mpoBeneHus MPAKTUKHU SB-
JSIOTCS TPOo(UIIbHBIE OPTaHMU3AIMK, B TOM YHCIIE UX CTPYKTYPHBIE MOJpa3ieieHusl, JAeITelb-
HOCTb KOTOPBIX COOTBETCTBYET MpOoQHIt0 00pa30BaTeIbHONW MPOTpaMMbl, HA OCHOBAaHHH JOTO-
BOPOB, 3aKJIFOUEHHBIX MEK/Ty YHUBEPCUTETOM U TPO(IIIBHON OpraHu3aIfei.

[TpakTrka MOXET OBITh OPraHN30BaHa HETIOCPEACTBEHHO B YHUBEPCUTETE, B TOM YHCIIE B
€ro CTPYKTYpHOM NOJpa3/efieHuH, MPeAHa3HAYCHHOM JJisi TPOBEACHUS MPAKTUYECKON MOJro-
TOBKH.

JI1st pyKOBOJICTBAa TIPAKTHUKOM, MPOBOJAMMON B YHHBEPCUTETE, 00yJaromeMycsi Ha3Hada-

€TCsl pyKOBOJUTEIb MTPAKTUKU OT YHUBEPCUTETA.



JI71s1 pyKOBOJICTBA MIPAKTUKOM, MPOBOAMMON B MPOMUIBHON OpraHW3aIiy, Ha3HAYalTCs
PYKOBOJUTENb MPAKTUKHA OT YHUBEPCUTETA U PYKOBOJIUTENb MPAKTUKH OT MPOPUILHON OpraHu-
3alMH.

4. Hesm n 3axauyu npaktuku. [lianupyemblie pe3yJbTaTbl 00y4eHUsI NMPH MPOXO0K-
JeHUH NPAKTHKH

Lenb mpakTUKK OTpenenseTcs: TUMoM(-aMu) 3a1a4 Npo(ecCHOHANIBHON JesITeIbHOCTH U
KOMIIETEHIIMSIMUA, KOTOPbIE JTOJDKHBI OBITH C(hOPMUPOBAHBI y 00YUAIOMIETOCsS B COOTBETCTBUU C
OIIOII.

Ienp npakTuku: GOpMUPOBAHNE CLIOCOOHOCTH: - YIPABJIATH CBOMM BPEMEHEM, BbICTpaK-
BaTh U PEaJIU30BbIBATh TPAEKTOPHUIO CAMOPA3BUTHSI HA OCHOBE IMPUHLUIIOB 00pa30BaHUs B Teue-
HHUE BCEH )KM3HU; - pa3padaThiBaTh U NPUMEHSITh METOABI MAITMHHOTO OOYYEHUS /ISl peIIeHUs
IPAaKTUYECKUX 3a/1a4; - UCIIOJIb30BaTh MHCTPYMEHTAJIbHBIE CPEJCTBA JJI PELICHUs 3a7ad Ma-
HIMHHOTO O0YYEHUs; - OCYLIECTBIATh COOp M MOJATOTOBKY JAHHBIX JUISl CHCTEM HCKYCCTBEHHOIO
MHTEIJIEKTA.

3aauu NPaKkTUKU:

- 3aKPEIUICHUS U PACHIMPEHUsI 3HAHUH, TIOJTYYEHHBIX IPU U3y4YEeHUH 0a30BBIX JUCLMILIMH
IIEpPBOTO U BTOPOrO KYpPCOB, MOBBIILIEHHUs 0oOLIed U mpodeccuoHanbHOM 3pynuium; - coopa u
aHaJIM3a TEOPETUYECKOIro M CIIPaBOYHOr0 MaTepuasa Jisl BHITOJHEHUS UHIMBUIYaIbHOTO 3aa-
HUS, - U3ydeHus s3pika R u cpenpl pazpadbotku RStudio Cloud; - ocymiecTBieHus noucka aaH-
HBIX, UX MTOJIFOTOBKH M PAa3METKH Ul BBIIOJHEHUS MPAKTHUUYECKOTO 3a/1aHus; - BEIOOpa METO0B
MAaIIMHHOTO OOY4YeHMs [yl BBINOJHEHUS NPAKTHYECKOro 3a/aHusl; - ONpPEAENCHUS MEeTPUKU
OLICHKH pPEe3y/bTaTOB MCIOJB30BAaHUS METOJOB MAIIMHHOTO OOY4YEHHsS B paMKaX BbBIIOJHEHUS
MPAKTUYECKOTO 3aJlaHusl; - BbIOOpAa MHCTPYMEHTAIbHBIX CPEACTB ISl BBINOJHEHUS IMpaKTUYe-
CKOT0 3aJlaHusl; - pa3pabOTKH MOJIEIH MAIIMHHOTO OOY4YEeHHUs JJIsi BBIIIOJHEHUS MPAKTUYECKOTIO
3aJaHus; - GOPMYTUPOBAHMS TEOPETHUECKUX U MPAKTUYECKUX BBIBOJOB HA OCHOBE KPUTHYECKO-
r'O MEePEOCMBICTIEHUS HAKOTIJIEHHOTO OIBITA.

yueOHas MpaKTHKa HarpaBjieHa Ha (OPMUPOBAHUE CIEIYIOIINX YHUBEpCAbHBIX, OOIIe-
npo¢eCCHOHATIBHBIX U MPO(GECCHOHATIBHBIX KOMITETEHLIUH (BBIOpATh HY)KHOE) BBIITYCKHHKA B CO-
OTBETCTBHM C BBIOpAHHBIM(-M) THUIIOM(-aMHM) 3aj7ia4 MpOoPEeCCUOHATBHON JesITeNbHOCTH, K KOTO-
pomMy(-bIM) roToBsTcs oOyyatomuecs B coorserctsuu ¢ OITOIT.

[Tnanupyemble pe3yabTaTbl 00ydeHUs P MPOX0XKJICHUH TPAKTUKH, COOTHECEHHBIE C IIAaHUPY-
€MBIMHU pe3yJbTaTaMH OCBOEHMSI 00pa30BaTEIbHON MPOrpaMMBI

Conepxanne u mudp [Tnanupyemble pe3yabTaThl 00ydeHUs
KOMITETEHIINU 3HaTh Ymers Brnagets
YK-6 Cnocoben ymnpas- | - OCHOBHBIC TPHHLMIIBI | -  IUIAHUPOBATh CBOE pabo- | - BBICTPaUBATh Tpa-

JATh CBOMM BPEMCHEM, | CAMOBOCIIMTAHHS M CaMoO- | 4ee BpeMs U BpeMsl JUIA Ca- | EKTOPHIO CaMOPA3BUTHS
BBICTpauBaTh M peann30- | o0pa3oBaHus, NPOPECCHO- | MOPa3BUTHA,  (DOPMYITHPO- | TIOCPEACTBOM OOYUICHHS
BbIBaTh TPACKTOPUIO Ca- | HAJIBHOTO M JIMYHOCTHOTO | BaTh IEJIM JMYHOCTHOTO U | M0  JOHOJIHUTENbHBIM




MOpPa3BUTHUA Ha OCHOBEC
MMPUHIIUIIOB O6pa3OBaHI/IH
B TEUCHHUE BCEH KU3HU

pa3BHUTHS, HMCXOIA M3 3Ta-
IIOB KapbepHOro pocTa U
TpeOOBaHUM pBIHKA TPYJa.

npodecCHOHATEHOTO Pa3BH-

TS U YCJIOBHUA UX OOCTU

Ke-

HMS, UCXOId W3 TEHACHIIMI
pa3BuTHs obmactu mpodec-
CHOHAJIBHOHN JIeSITEJILHOCTH,

WHIUBUYaTbHO-
JIMYHOCTHBIX OCOOEHHOCT:!

eH.

00pa3oBaTeNbHBIM TIPO-
rpaMmmam.

IIK-1 CnocobeH mpoek-
THPOBATh KOMIBIOTEPHOE
mpoTrpaMMHOE o0ectiede-
HHE

TpeOOBaHUs K apXUTEKType
KOMIBIOTEPHOTO npo-
TpaMMHOTO 00eCIIeIeHUS.

IPOCKTUPOBATH

CTPYKTYPBI

JaHHBIX, 0a3 HJaHHBIX U IIPO-

TpaMMHBIX HHTEP(EHCOB.

HaBbIKAMU  Pa3pabOTKH
TEXHUYECKOW JTOKYMEH-
Tallid Ha KOMIIBIOTEP-
HOE MPOrpaMMHOE
o0ecIieueHue ¢ UCIOJIb-
30BaHMEM CYIIECTBYO-
MIAX CTaHIapTOB, OIle-
HHBA€T U COIJIACOBBIBA-
€T CPOKH BBIMIOJHCHUS
IIOCTABJICHHBIX 33/a4.

IIK-2 CnocobeH kiaccu-
(GuIMpoBaTE W HICHTH-
(GuIMpoBaTs 3am1aud HC-
KYCCTBEHHOTO HWHTEIUIEK-
Ta, BBIOMpaTh aJeKBat-
HBIE METOIBI W HWHCTPY-
MCHTAJIbHBIC CpeﬂCTBa
pelieHust 3aJa4  HCKYyC-
CTBEHHOT'O UHTEJIEKTA

Knaccqu)mcaumo 3aJa4 CH-
CTEM HCKYCCTBCHHOI'O HH-
TCIIJICKTA.

BBI6I/IpaTI> METOOOB H
CTPYMCHTAJIbHBIX

HUH-

CpCACTB

HCKYCCTBEHHOTO MHTEIUICKTa
IUISL PEIICHHs 3a1a4 B 3aBH-
CHMOCTH OT OCOOEHHOCTEH
NpoOJIEMHOW W TpeIMETHON

o0J1acTe.

HaBBIKaMH cOopa Hc-
XOIHOH MHpOpPMALUH U
(dopmupoBanus TpeboO-
BaHMS K PELICHHIO 3a-
Ja4 C HCIIOJb30BaHHEM
METOJIOB  HMCKYCCTBEH-
HOTO MHTENJIEKTa.

I[IK-4 Cnocoben pa3spa-
0aTbIBaTh W NPHUMCHATH
METOMBI MAalIHHHOTO
o0yueHMs Ul peIIeHUs
3a1a4

aHanu3 TpeOOBaHUN U He-
00XOJMMbIEC KJTACCHI 3a/a4
MAaIIMHHOTO 00YYCHUSI.

OIIpEAECIIATs METPUKHM OLECH-
KM PE3yJIbTaTOB MOZEIUPO-
BaHUS U KPUTEPUU KaueCTBa

HaBBIKAMHM y4acTUsl B
OLIEHKEe, BBIOOpE U TMpH
HEOOXOAMMOCTH pa3pa-
0OTKE METOHOB MaIlUH-
HOT'O O0yYeHHSI.

TIK-5 CnocobeHn ucIoJb-
30BaTh HHCTPYMCHTAJb-
HBIC CPEICTBA IJIsl pelie-
HHAS 3aJa4 MAaUIdHHOIO
o0ydeHus

WHCTPpYMEHTaJbHbIE  Cpejl-
CTBa IJId peIlIeHI/ISI I10CTaB-
JICHHOM 3aJ1avu.

pa3pabatbIiBaTh MOJIENH
HIMHHOTO  OOyuYeHHUs
peleHus 3aaau.

Ma-
JJIA

HABBIKAMH  CO3J[aHHA,
MOIACPKKH M HCIIONb-
30BaHUsI CHCTEM HCKYC-
CTBCHHOTO HWHTEIUICKTA,
BKITIOUAIONTUX pa3pabo-
TaHHBIE MOJEIN U Me-
TOJBI, C TIPUMEHEHHEM
BBIOpPaHHBIX HUHCTPY-
MEHTOB MAaIIMHHOTO
00y4eHusl.

IIK-7 Cmnocoben ocy-
IIECTBIATE COOp M TOA-
TOTOBKY JaHHBIX  JJIS
CHCTEM HCKYCCTBEHHOTO
HMHTEJUICKTa

CIIOCOOBI MMOUCKA JAHHBIX B
OTKPBITBIX HCTOYHHUKAX,
CHEHAIN3UPOBAaHHBIX OHO-
JIHOTEKAX U PEHO3UTOPHSIX.

YMeer BBIIOJHATE IOJATO-
TOBKY U Pa3METKy CTPYKTY-
PUPOBAaHHBIX U HECTPYKTY-

PUPOBaHHBIX JITAHHBIX
MaITUHHOTO 00yYeHUsI.

IS

5. CoaepikaHue NPAKTHKH

VYyeOHasi MpakTUKa MPOXOJIUT B TPH dTama: MOArOTOBUTEIbHBIN (03HAKOMHUTENbHBIH), OC-

HOBHOM, 3aKIIFOYNTETbHBIN.

Nen/m |

OTaIbl IMPAKTUKHU U UX COACPIKAHUC

[ToaroroBuTeNbHBIN (03HAKOMUTEIBHBIN) TAI

IIpoBeneHne ycraHOBOYHOW KOH(EPEHIUH B (popMe KOHTAKTHOW pabOThI, 3HAKOMCTBO 00yJaroIIero-
¢S ¢ TIPOTPaMMOW MPAKTHKY, HHIMNBHUyaJbHBIM 3aJaHueM, ¢ (JOPMOM U COAepKaHUEM OTYCTHOU JTOKY-
MEHTAIIMH, TPOXOXKICHHE WHCTPYKTaXa 10 O3HAKOMIICHHIO C TpeOOBaHHSIMHU OXPaHbl TPy, TEXHUKH
0€30MacHOCTH, NOXKaPHO 0E30MaCHOCTH, a TAK)KE MPABUIAMH BHYTPEHHETO TPYJOBOTO PACTIOPSIIKA.

3aganue 1. CocraBbTe MHAMBUIYANbHBIN IaHA-TpadUK NPOXOXKICHUS npakTuku. dopma mpencras-
JICHUS pe3yabTaTa: MIaH-TpaduK MPOXOXKACHHUS NMPakTUKH. 3ananne 2. OpraHn3yiTe ONCK, BRITIOJHUTE




CHUCTEMATH3AIHI0 U 0000IICHUE HAYYHO-TEXHUYCCKOW MHPOPMALIUHU U JTUTEPATYPhl, HEOOXOIUMOH ISt
BBITOJIHCHHUST MHIAWBHIYaJIbHOTO 3amaHus. Dopma MpeacTaBiCHUs PE3yibTaTa: CIUCOK JHTEPATYpPHI.
3anmanue 3. U3yuure s361k R 1 ocobennocTr cpensr paspadbotku RStudio Cloud. ®opma npencraBieHus
pe3ynbTara: NpUBEICHO PELICHHE 3a]a4, HAMpPAaBJICHHBIX HA M3Y4eHHE s3bika R u cpepl pa3paboTku
RStudio Cloud. 3agarme 4. OcymiecTBUTE IMONCK JaHHBIX, X MMOJTOTOBKY M Pa3METKY JUIS BRITIOJTHEHUS
WHIUBHYAIBHOTO 3a1anus. GopMa npencTaBieHus pe3ysibTara: oNucaHue aartacera. 3amanue 5. Boi-
OepuTe METOJbl MAIIMHHOTO OOYYCHUs IJisl BHIMOJHEHHS HHAMBUAYyaJbHOrO 3amanusi. PDopma mpen-
CTaBJICHUsI Pe3yJIbTaTa: ONMUCAHUE METOJIOB MAITUHHOTO OOYUYCHHS, BRIOPAHHBIX VIS PEIICHUS WHUBU-
JyalbHOTO 3amaHus. 3amanue 6. OnpeneiuTe METPUKH OILICHKH PE3yJbTaTOB HCIOJIh30BAHUS METOIOB
MAaIIMHHOTO O0YYCHHS B paMKax WHIUBUAYAIBHOTO 3a7anus. dopma mpejcTaBieHus pe3ysibTaTa; Olu-
CaHMe METPUK OIICHKH PE3yJbTATOB HCIIOJIH30BAHMS METOJI0B MAIIMHHOT'O OOYUCHUS B paMKax WHUBU-
JyaJIbHOTO 3a/iaHusl. 3anaHue 7. BeiOepuTe HHCTpYMEHTAIbHBIC CPEACTBA IS BHIMOJIHCHUS HHIUBHY-
anpHOTO 3amaHus. [IpuBenute 000CHOBaHKE CBOETO BhIOOpa. DopMa MpeacTaBICHUS pe3yabTaTa: OIu-
CaHHe WHCTPYMEHTAJbHBIE CPEJCTBA JUISl BBIMOIHCHUS] MHIUBHIYAILHOTO 3a]aHUsl ¢ 0OOCHOBAHHE BbI-
6opa. 3amanue 8. PazpaboraiiTe Mojgenun MamMHHOTO OOYYECHHS AJIS BBIOJIHEHUS WHIWBHIYaTbHOTO
3aganus. Dopma mpeacTaBlieHUs pe3yIbTaTa: OMUCAHUE MOJICIH MAITUHHOTO 00YYEHHS JUIsl BBITIOJIHE-
HUSI MHIUBHIYAIBHOTO 3afanus. 3aganue 9. CopMynupyiTe TEOPETUYECKUE U MPAKTHYSCKUE BBIBO-
JIbI, & TAKXKe Pe3yJIbTAaThl BBIMOIHCHUS WUHIMBUIYAIbHOTO 3aJaHUS HA OCHOBE KPUTHYECKOTO Mepe-
OCMBICJIEHHS HAKOIUIEHHOT'O OIIBITA.

OCHOBOH dTall

B xozxe mpoxoskneHHs NaHHOW MPAKTHKH CTYAEHTHI ITOCIENOBAaTEIbHO BBIIOJIHAIOT 3amaHus. [locie
MIPOXOXKACHUS KaxXJA0H TEMbI 00y4arOIIMMCsI HAAJEXKUT CaTh ee MpernojaBaTeno. TeMaTuka 3aiaHui
o TemMaM 1. OcHoBHbIe MOHATHS MOOWIBHBIX OC 2. DIIeMEHTHI pa3METKH M0JIb30BATEIbCKHUX MTPUIIOKE-
Huil 3. YopaBneHue 3ajadaMu U pecypcamu

IIpakTuueckast NOArOTOBKA

* U3YYUTb OCOOCHHOCTH SI3bIKOB IPOIPAaMMHUPOBAHUS. * U3YYUTh IPUMEHEHHUE S3bIKOB MPOrPaMMHpPOBa-
HUsl K IPAKTUYECKUM 3aJadyaM; * OLICHUTH IIOJIy4ECHHBIH pe3yibTar. IIpecTaBUTh MOIy4YEeHHBIE PE3YIlb-
TaThl B OTYETE.

3aKIIOYNTENLHBIN dTan

ITonroToBKa OTYETHOM TOKYMEHTALIMH, TTOJIyYeHHE XapaKTEPUCTHKH O paboTe U (MJIH) XapaKTepUCTH-
KH — OT3bIBa PYKOBOJUTENS NMPAKTHKH OT YHHUBEPCHUTETA, NPEICTABICHUE OTYETHOM JOKYMEHTAUHM Ha
Kagenpy, IpoX0oKJICHHE NPOMEXKYTOUHOM aTTECTAIUH 10 NTPAKTHKE.

6. @opMBbI OTYETHOCTH MO MPAKTHKE

@opMOI TPOMEKYTOUHOM aTTECTAL[MU IO NPAKTHUKE SABIISECTCA 3a4€T C OLICHKON

ITo pe3ynpTaTaM NPOXOXKAECHUS MPAKTHKH OOYYaroIIMICS HpPEeACTaBIseT, CIeIyIOUIYIO
OTYETHYIO JOKYMEHTALUIO:

. JTHEBHMK Y4eOHOI MpaKkTHUKH;

o OTYET O POXOXKACHUN y4eOHON PAKTUKH;

PykoBoauTenb MpakTUKU OT YHUBEPCUTETA U PYKOBOAUTENb MPAKTUKUA OT MPOPHILHON
opraHu3anuy — 0a3bl MPAKTUKU MPEACTABISIOT XapaKTEPUCTUKY-OT3bIB / XapaKTepHCTHKY pado-

ThI 00Y4aroIIEerocs.

7. ®OHJ OLEHOYHBIX CPEACTB A/ NMPOBeJCHUs] NMPOMEKYTOYHOH aTTrecTanuu o0y-
YAKLIUXCA 110 NPAKTUHKE
@DOHJ| OLIEHOYHBIX CPEJICTB IMPEACTaBICH B MPUIIOKEHUHU K mporpamme npaktuku (ITpu-

JIO)KECHHE).

8. YueOHnas murepatypa u pecypchbl cetd UHTepHeT.




a) OCHOBHas JUTEpaTypa:
3amamaeB, C. A. Maremaruka Ha s3bike R : yueOnuk : [16+] / C. ;A. ;3amamaeB. — Mocksa :
[Ipomereit, 2018. — 324 c. : cxeMm., un. — (YueOHuku ais By30B. CrienpanbHas JuTeparypa). —

Pexxum nocryma: mo moamucke. — URL:https://biblioclub.ru/index.php?page=book&id=494941

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:
B) InTepHeT-pecypcenl:

I') IepUOIUYECKUE U31aHus U pedepaTuBHbIe Oa3bl JaHHBIX (IIPU HEOOXOIUMOCTH):

9. UndopManmoHHbIe TEXHOJOTHU, HUCHOJb3yeMble NMPU TNPOBEACHUHM NPAKTUKH,
BKJIIOYAs NepedyeHb MPOrpaMMHOrO odecnevyeHuss 1 UHGPOPMANMOHHBIX CNIPABOYHBIX CH-

creM (MpU HEOOXOTUMOCTH)

Cucrema ympasienus ooyuennem Moodle, oneparronnas cuctema MS Windows 7 u
BBIIIIC; IPOTPaMMHBIE CPEICTBA, BXOAsIIHe B cocTaB oducHoro makera MS Office (Word, Excel,
Access, Publisher, PowerPoint); mporpammsl [ist mpocMOTpa JOKYMEHTOB, rpaduuecKue peaax-

TOPB&I, 6pay3epbl, CIIpaBOYHO-IIPAaBOBasA CUCTEMA ((KOHCYJIBT&HTHJ'IIOC».

10. MaTepuanbHo-TeXxHU4YecKasi 6a3a, HeoOXoauMast /sl IPOBeieHUs IPAKTHKHU

MarepuanbHO-TeXHHUYECKas: 0a3a MPOBEACHUS IPAKTUKU IPEACTaBiIseT coboir 00opyno-
BaHUE U TEXHUUYECKHE CPe/CTBa 00yUeHHs B 00beMe, MO3BOJISIONIEM BBIMOIHATE BUIbI padoT B
COOTBETCTBUM C THIOM(-aMM) 33Ja4 MPO(heCcCHOHAIBHON 1eATENbHOCTH, K KOTOPOMY(-bIM) TOTO-
BUTCs oOyuarouuecs B pesynbrare ocBoeHus: OIIOII B cootBerctBun ¢ @I'OC BO.

CBeneHusi 0 MaTepHabHO-TEXHUUECKON 0a3e MPaKTUKH CcOofepiKarcs B CIIpaBKE O Mare-

pHUATTBHO-TEXHUYCCKUX YCIOBHUAX pCaIn3allun O6pa3OBaTeJIBHOI>’I nporpaMMmal.

11. OcoGeHHOCTH OpPraHU3alMi NMPAKTHUKH AJsl 00y4YalOIIMXCS € OrPaHUYEHHBIMH

BO3MOKHOCTAMMU 3/10POBbA U UHBAJIMAOB

Opranu3anus OpakTUKU A1 00yJaroIuXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710PO-
Bbsl 1 MHBAJIMJIOB OCYLIECTBIISETCS B COOTBETCTBUHU C 3aKOHOJATENLCTBOM Poccuiickoit Penepa-
ouu.

Jnst 00yyaromuxcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBBSI M1 MHBAJIUI0B BHIOOD
MecTa U CHoco0 MPOXOXKIACHUS MPAKTUKHM YCTAHABIMBAETCS YHUBEPCUTETOM C YYETOM OCOOCH-
HOCTEH MX NCUXO()U3UUECKOTO PA3BUTHSA, HHANBUAYAIBHBIX BO3MOXHOCTEH U COCTOSHUS 3[10pO-

Bb, a TaK)Ke TpeOOBAaHUI MO JOCTYIMHOCTH.


https://biblioclub.ru/index.php?page=book&id=494941

ITpunoxxenue 1

DoH/1 OLIEHOYHBIX CPEJCTB JJIf MPOBeAeHNsI MIPOMEKYTOYHOI aTTecTaunu 00y4yaro-

HIUXCHA 11O IPAKTHKE

[TpomerxyTouHasi aTTecTalys MO MPAKTHKE MPEACTaBIAeT cO00M KOMIUIEKCHYIO OLIEHKY
dopMupoBaHus, 3aKpPEIUICHNS, Pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMITCTEHIMH 110 MPOQUITIO
00pa3oBaTeNIFHON MPOTPaMMBI, CBSA3aHHBIX C THIIOM(-aMH) 3a7a4d Npo(ecCHOHATBHON JesTeNb-
HOCTH, K PEIICHUIO KOTOPBIX TOTOBSTCS o0ydaromuecs B coorBercTBuu ¢ OITOI.

@DOH/1 OLICHOYHBIX CPEJICTB MPEIHA3HAYEH /IS OLCHKH:

1) cooTBeTCTBUS 3aINITAHUPOBAHHBIX U (PAKTHYECKU JOCTHTHYTBIX PE3YJIbTATOB OCBOCHHS
NPAKTHKH KaXJIbIM CTYJCHTOM;

2) YpOBHSI OCBOCHUS KOMIIETCHIINI, COOTBETCTBYIOLIHMX 3TAITy MPOXOXKACHHUS NPAKTHKH.

Kputepun oneHuBaHus pe3yslbTaTOB MPOMEXKYTOYHOH aTrTecTanuu OOy4aromuXxcs II0
NpaKkTUKe (C YYETOM XapaKTEPUCTUKU PabOThI 00YYaOMIETOCs W/UIM XapaKTEPUCTUKU — OT3bI-

Ba).

dopma poMEKyTOUHOU aTTecTanuu — «IuddepeHIpoBaHHbIA 3a4eT (3a4eT C OICH-
KO )»

Kpurepun onenuBanus

Otan4HO 00y4aroluiics BBINOJIHWI MHJMBHUAYaJbHOE 3aJlaHHe B COOTBETCTBHU C MPO-
rpamMMOi NPaKTHUKH B YCTaHOBJCHHBIE CPOKH, MOKa3aJl INIyOOKYIO TeopeThue-
CKYI0, METOJMYECKYI0, HPO(EeCCHOHAIBHO-NIPUKIAJHYI0 IHOATOTOBKY, YMEIO
NPUMEHMIT ITIOJyYCHHBIE 3HAHUS BO BpEMS IMPOXOXKACHMS MPAKTHKH, [TOKa3al
BJIaJICHHE COBPEMEHHBIMH METOJaMH HMCCIIENOBaHUS MPO(ECCHOHAIBLHON jes-
TEJIBHOCTH, HCHOJB30BA MPO(ECCHOHANBHYIO TEPMHHOJOTHIO, OTBETCTBEHHO
OTHOCHJICA K CBOEH paboTe; OTYET 10 MPAKTHKE COOTBETCTBYET MPEAbSBIICMbIM
TpeOOBaHUs.

Xoporiio 00y4aroIuiicss BBIMOIHUI WHIUBHIYyalbHOE 3aJaHHEe B COOTBETCTBHU C IPO-
rpamMMOii MPAaKTHUKH B YCTAHOBJICHHBIE CPOKH, OJHAKO JIOMYCTHII HECYIIECTBEH-
HBbIE OIMMOKH, TIOKa3ad MIyOOKYI0 TEOPETUUECKYI0, METOJAUYECKYIO, MPOQECcCHO-
HaAJIbHO-TIPUKJIAIHYIO TIOATOTOBKY, YMEJIO NMPUMEHUII TOJYYCHHBIC 3HAaHHA BO
BpEMA TMTPOXOXKACHUA NPAKTHUKH, ITOKas3aJl BJIAJACHUE COBPEMCHHBIMHU MECTOJaMHU
HCCIIeI0BaHUsT MPO(ECCHOHATIBHON JIESITENbHOCTH, HCIIOJIb30Bal Mpodeccro-
HAJIBHYIO TEPMHHOJIOTHIO, OTBETCTBEHHO OTHOCHJICS K CBOEH paboTe; OTYET IO
IIPAKTUKE B HEJIOM COOTBETCTBYCT IMPEABABIACMBIM Tpe6OBaHI/I$I, OOHAKO UMCHOT-
Cs1 HECYIIIECTBEHHBIC OIIMOKU B 0()OPMIICHUH

VY 10BIETBOPUTENBHO oOydaromuiics BBINOJIHWI WHIWBHAYaJbHOE 3aJaHHE B COOTBETCTBHH C IIPO-
IpaMMOH TIPaKTHUKH, OJAHAKO JOIYCTHJI CYIIECTBEHHbIE OIIMOKH (MOTYT OBITH
HapyLIEHbl CPOKH BBINIOJIHEHHS HHANBHUIYyJILHOTO 3a/1aHHMs), B IpoLiecce paboThl
HE MPOSIBUJI JOCTAaTOUYHOW CaMOCTOSITENBHOCTU, HHULUATHBBI U 3aUHTEPECOBAaH-
HOCTH, JI€MOHCTPUPYET HEAOCTATOYHBIH 0OBbEM 3HaHWI W HHU3KHH YPOBEHb HMX
MIPUMEHEHHS Ha MPAKTHKE; HU3KUH YPOBEHb BIAJCHHUS NPO(ecCHOHAIEHON Tep-
MUHOJOTHEH M METOJaMH HCCIeIOBaHHS HPO(PECCHOHANBHOW IEATeNbHOCTH;
JIOITyIIIeHbI 3HAYNTEIbHbBIC OIIHOKH B 0(DOPMIICHUH OTUYETA IO MMPAKTHKE.

HeynosnerBopurensHO oOyJaromuiicss He BBITOTHIII MHIUBUAYaJIbHOE 3aJaHHE B COOTBETCTBUH C IIPO-
rpaMMOH MIPAaKTHKHA B YCTaHOBIICHHBIE CPOKH, TIOKa3ald HU3KHH ypOBEHBb Teope-
THYECKOH, METOAMYECKOH, MpodeccHoOHATLHO-TIPUKIAAHON ITOATOTOBKH, HE
MIPUMEHSIET MOJTyYeHHbIC 3HAHNS BO BpEMs IPOXOKACHUS IPAKTUKH, HE IMOKa3all




BJIAJICHUE COBPEMEHHBIMU METOJaMH HCCIICJIOBAHUS NMPOPECCHOHANBHON Jesi-
TETbHOCTH, HE WCIIOJIB30BAN MPO(PECCHOHAIBHYIO TEPMHUHOJOTHIO,; OTYET MO
MIPAKTHKE HE COOTBETCTBYET MPEABSABISIEMBIM TPEOOBAHMUSL.

Busl KOHTpOIHpYyeMBIX paboT U OLIEHOYHBIE CPENICTBA

Ner/it

Busr koHTpOIHpYEMBIX padoT Ko xonTponupyemoit O1eHOYHBIE CPEICTBA
T10 3TanaMm KOMITCTEHITHU
(4acTu KOMIIETEHIINN)

IToaroToBUTENBHBIN (03HAKOMUTEIIEHBIN) YK-6 JIHEBHUK IIPAKTUKU, OT-
JTan [K-1 YeT 0 MPOXOXKJICHUU
Ha nepBoM 3Tane mpemnojaBaTesns JaeT OC- [K-2 MPaKTUKU, MaTepUAIIBI
HOBHBIE MOHATHA s13bIKa python. KoHTpons [1K-4 MPAKTUKHU (TIpU HAINYHN)
3HAHUN TIPOXOJUT yepe3 Oecebl. IIK-5
IK-7

OCHOBHOI 3Tan
OOyuaromnyecs: MociIe0BaTeIbHO BBIIONHIIOT
3aganus. Ponb npemnonaBarens B HHAUBUY-
AJIBHBIX KOHCYJIBTALUI BO BPEMSI BBITOTHEHUS
paboTt, a TakxKe MpoBepka paboToCcIIOCOOHO-
CTH HallMCaHHBIX Nporpamm. i1 pa3BuTHs
paboThl B KOJJIEKTUBE JAOIyCKaeTCs BblAava
3a/1aHui Ha IByX oOy4varomuxcs. [Ipu atom
OTYETHI CAIOTCS] HHIMBHYAJIBHO.

IIpakTudeckas noaroToBKa

3aKII0YNTENbHBIN dTall
[ToaroroBka oTueTa, B KOTOPOM 00yUaOIIUH-
cs1 B CBOOOIHOW (popMe OTBEUAET Ha BOIIPOCHI:
1. UTo OH BBINOJHSI B TEUEHHUE NPAKTUKU? 2.
3HaHNA KaKUX JUCIAIUINH TOHAmo0wIncs? 3.
Uro oH cuurtaetr Hazo ucnpaButh? Takxke
00yJaromuics TOTOBHUT IPE3EHTAIINIO U [IeNa-
€T JIOKJIaJI.




Ipuio:xkenne 2

3agaHus M0 NPAKTHYECKOI NMOATr0TOBKE
s popmMupoBaHusi CIOCOOHOCTH BBIMOJHATH 0003HAYEHHBIE TPYAOBbIE (DYHKIIUU Tpe-
OyeTcsl BHIIOJIHUTH CIEIYIOIINE 33/1aHUS. * U3YYUTh OCOOEHHOCTH A3BIKOB MPOTPaAaMMHUPOBAHUS.
* W3y4YUTh NPUMEHEHHUE S3bIKA MHUTOH K MPAKTUYECKUM 3a7adyaM; ¢ OLCHUTh MOJYYCHHBIH pe-

3yJIbTAaT. HpeI[CTaBI/ITB IMOJIYYCHHBIC PC3YJIbTAThI B OTYCTC.

q)OpMLI OTYETHBLIX JOKYMECHTOB 110 IIPAKTUKE

[Toce okoHUYaHUs TPAKTUKHU OaKaIaBp MPEJCTABISET B TPEXIHEBHBINA CPOK CIICIYIOUTYIO
OTYETHYIO JOKYMEHTALUIO:

— JTHEBHUK IIPAKTUKU;
OTYET 110 Pe3yIbTaTaM MPAKTUKH.
Tpebosanus k ohopmaeruio omuema.

Ortuer BoIMONHSIETCS HA AHcTax popmaTa A4, TekcT nedaraercs mpudrom Times New
Roman, kerensb 14 yepes 1,5 untepnai.

OTyer no IMPAKTHUKE COCTABJIACTCA KAXKAbIM CTYJCHTOM MHAUBHUAYAJIbHO HA OCHOBC MAaTCPUAJIOB
NPaKTHKH U MHAWBUAYAIBHOTO 3a7aHus. PaboTa HaJl 0TYETOM JOJKHA BECTUCH CHCTEMAaTHUECKH
B TE€UEHUE Bcero nepuoja npaktuku. Coaepxxanue uznaraercs ¢ coomoaenneM npasui ECIT.

Cmpyxmypa omuema.

TUTYAbHBIH JHCT J0JDKCH CO/ICPXKATh: HAMMEHOBAHUE yU4eOHOT0 3aBEICHUS  CTPYKTYPHO-
TO mojipasienieHus (HHCTUTYT, Kadenpa), B KOTOPOM 00ydaeTcsi CTyIeHT, (P 1 HAUMEHOBA-
HUE HalpaBJIeHUs], Ha3BaHHUE MIPAKTUKU, MECTO NpoxoxaeHus npaktuku, PUO crynenta, PO
PYKOBOAUTENS MPAKTUKHU OT Kadeapsl, PO pyKoBOIUTENSI MPAKTHKH OT TPEANPUSTHS, TOJ
HPOXOXKICHHS TIPAKTHKH.

TUTYNBHBIN JIUCT MOJMMCHIBAETCSI aBTOPOM, OTYET IPOBEPSIETCSI U TIOAMUCHIBACTCS PYKOBO-
JIMTENISIMU MTPAKTUKHU OT IPEANIPUATHS U OT KadeIphl.

Bo BBegeHNHU OPEACISIOTCS e Y4eOHOM MPAaKTUKH 1 33/1a4H ISt ee JocTkeHus . [Ipu-
MEpHBI 00beM BBeJIeHUs - 1-2 cTpaHuIIbL.

B nepBom pazgene «SI3vik R u cpena pazpadorku RStudio Cloudy npuBoautcst penienue
3aj1a4, HalIPaBJICHHBIX Ha U3ydeHue s13bika R u cpenpl pazpadorku RStudio Cloud.

Bo BTOpOM pa3nene «Peanuzainys WHANBUIYaIbHOTO 33/IaHHS» TPUBOIUTCS (POPMYITHUPOB-
Ka MHIMBUIYaJIbHOTO 33aHus. Jlajee BIIONTHACTCS OMUCAHUE MAaTeMAaTHIECKOTO ariapara, ar-
napaTHOTO M MPOrpaMMHOro obecrieueHrst IBM, NCTIONB30BaHHBIX IS peai3aliy MOCTaBICH-
HOM 3aJ1a4M, HETMOCPEICTBEHHAs PeaIN3allksl PEIICHUS TOCTABICHHOM 3a/1a41: TIOUCK, TOIIrOTOB-
Ka M pa3MeTKa JaHHBIX; METO/IbI MAIIMHHOTO OOYYEHUS [UISl BHIIOJTHEHHS MHIMBHUTyIbHOTO 3a-
JIAHUS; METPUKH OIICHKU Pe3yJIbTaTOB HCIIOJIh30BAHHS METOIOB MAIIMHHOTO OOYYEHUS B paMKax
VHIMBHTyJIbHOTO 3a/IaHHST; BBIOOP MHCTPYMEHTAJIBHBIX CPEJCTB /IS BBINOJHEHUS HHUBUY-
AIILHOTO 3aJIaHKs ¢ 000CHOBAaHHEM BBIOOPA; MOJICNIM MAIIIMHHOTO O0OYUYCHHUS UCIIOIb30BaHHbBIC
NP BBITIOJIHEHUN MHAMBUAYaJIbHOTO 33IaHUSI.

B 3ak/1104eHNH Ha OCHOBE KPUTHUYECKOTO MEPEOCMBICIICHHS HAKOTUIEHHOTO OIbITa TPUBO-
JSITCSL TEOPETUYECKUE U MPAKTUYECKUE BBIBOBI, PE3YJIbTAaThl pA0OTHI, JaeTCS OLICHKA PE3yIIbTa-
TOB COOCTBEHHOM paboThl. OHM JOIDKHBI N3J1araThCsl B KPaTkoil hopme u 1aBaTh MpeICTaBICHUE
O CTETICHH BBINIOJIHEHHUS 33a4H, TIOCTAaBICHHOM repe cTyAeHToM. [IpuMepHbIil 00beM 3aKITro-



4yeHus — | cTpaHuua.

B cnincke JiMTepaTypbl NIPUBOAATCSA BCE UCTOYHHUKH, BKIIIOYAsi pECYPChl CETH UHTEPHET,
MCIIOJIb30BAHHBIE CTYJIEHTOM B XO/I€ TPOXO0K/ICHUS IPOU3BOJICTBEHHON MTPAKTUKH.

q)OHIl OLHCHOYHbBIX CPEACTB 1JIsl MPOBCACHUA HpOMe)I(yTO‘IHOﬁ arrecranmmn
Oﬁy‘lalOlHI/IXCﬂ M0 MPpaKTHUKE

5.2 TunoBble KOHTPOJIbHbIE 32JaHUSI U MHbIE MATEPHAJIbI, HEO0X0UMbIE
JJIs1 OLEHKM 3HAHWI, YMEHHM I, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, Xa-
PAKTEPHU3YIOIIUX ITANBI GOPMUPOBAHUS KOMIIETEHIIUM

3ananue 1. CoctaBbTe HHAMBUYAIbHBIN IJIaHA-TPAPUK TPOXOXKACHUS TPAKTHKH.
dopma mpezcTaBieHUs pe3yNbTaTa: MIaH-TpaduK MPOX0XKICHUS IPAKTUKH.

3ananue 2. OpraHu3yiTe MOKCK, BHITOJHATE CHCTEMAaTU3aINI0 U 0000IIeHIEe HAy9IHO-
TEXHUUYECKON MHPOPMAIH U JIUTEPaTypbl, HEOOXOANUMOMN AJis BHIOJHEHHS] MHIUBUYaTIbHOTO
3a/laHusl.

®dopma npeAcTaBIeHus pe3yabTaTa: CIIMCOK JIUTEPATypHhI.

3amanue 3. U3yuure 1361k R 1 ocobernnoctu cpepl pazpadorku RStudio Cloud.
dopma npecTaBIeHHs pe3yIbTaTa: PUBEICHO PEIlICHNE 3a/1a, HAPABICHHBIX HA U3YYCHUE
si3bika R u cpensl pazpadotku RStudio Cloud.

3a,I[aHI/I€ 4, OCYU.[CCTBI/ITC IIOUCK JAaHHBIX, UX ITOATOTOBKY U PA3METKY JIA BBIIIOJIHCHUA UHN-
BUAYAJIBHOI'O 3aaHUs. CDopMa IpeACTaBJICHUA PC3yJibTaTa: OIMMCAHUEC AaTacCTa.

3ananue 5. BeiOepute MEeTOAbI MAIIMHHOTO O0YYEeHHS /ISl BBIMOJHEHUS WHANBUAYAILHOTO 3a-
JTaHUS.

®dopma npeAcTaBIeHus pe3yabTaTa: OMUCAaHHEe METO/I0B MAIIMHHOTO O0y4YEeHHs, BRIOPAHHBIX IS
pELICHNS MHIMBUAYAJIBHOTO 3a/IaHUSI.

3aI[aHI/Ie 6. OHpCI[CJ'H/ITe MCETPUKHU OLCHKHU PE3YJIbTATOB UCIIOJIB30BAHUA MCTOAOB MAIIIMHHOT O
06y‘~I€HI/I$I B paMKaxX MHAMBUAYAJIBHOT'O 3a1aHU.

d)opMa NpeACTaBJIICHUSA PE3yJibTaTa: OIMMCAHUC MCTPUK OLICHKU PE3YJIbTATOB UCIIOJIb30BAHUA MC-
TOJ0B MallIMHHOI'O O6y‘ICHI/I$I B paMKaxX MHAWBUAYAJIIbHOT'O 3aaHUs.

3ananue 7. BeiOepuTe HHCTpYMEHTAIBHBIE CPEACTBA JUISI BHITOJIHEHUS UHAUBHUIYaIbHOTO 33/1a-
Hus. [IpuBenuTe 000CHOBaHHME CBOETO BHIOOPA.

®dopma npeAcTaBIeHus pe3yabTaTa: ONUCaHNe HHCTPYMEHTAIBHBIE CPEACTBA ISl BHITTOIHEHUS
WHIWBUIYAJIbHOTO 3aJaHusl ¢ 000CHOBAaHUE BBIOOpA.

3ananue 8. PazpaboraiiTe MOJIe)IM MATUHHOTO OOYYCHUS JIJISl BHITIOJHCHUS UHINBUIYAILHOTO
3a/1aHKs.

dopma npeIcTaBICHUS Pe3yJIbTaTa: OMUCAHUE MOJICITH MAIIMHHOTO O0YYCHHMS SISl BBITTOJTHEHHSI
I/IHJII/IBPIJIyaHBHOFO 3a1aHUs.

3ananue 9. ChopMynupyiiTe TEOPETHUECKUE U TPAKTUUECKHUE BBIBO/IBI, & TAK)KE PE3yJIbTaThI
BBIIIOJIHEHMS] MTHAMBUIYaJIbHOTO 3a/IaHNSI HA OCHOBE KPUTHYECKOTO ITEPEOCMBICIEHNS HAKOII-
JIEHHOTO OIIBITA.

dopmMa KOHTPOJISL: TEOPETUUECKNE U TPAKTUYECKHUE BBIBOJIBI

[Tpumepsl 3a1a4, HapaBICHHBIX HA U3y4YeHHE si3b1ka R 1 cpenwr paspaborku RStudio Cloud:
3ananmue 1. IlepBslii ceanc RStudio Cloud.

BrimonHuTe 3a1aHus U 0OTBETHTE Ha BOIpockl. OTYET 0 mpojaeaaHHoN padoTe MpecTaBbTe B



pasnerne oTuera 1o npaktuke «S3bik R u cpena pazpadorku RStudio Cloudy.

1. Bamycrute RStudio Cloud (https://rstudio.cloud). ITpoiigure perucrpamnuio.

2. B cBoeM paboueM MpoCTpaHCTBE CO3/aiTe HOBBIH MpoekT PracticeTaskl.

3. Co3zmaiite mpocToii HabOp MaHHBIX (B TEPMUHOJIOTMU R — BekTOp), cocTosmuii u3 uucen 1,
2 1 4, v IpUCBOITE EMY UMS X:

>x<-¢(1,2,4)

CraHmapTHBIM OIllepaTopoM IprcBanBanus B R sBisercs onepaTop <-. Tak:ke MOKHO UCIIOIb30-
BaTh OMEpaTOp =, HO JIYYIIIE 3TOTO HE JIeNaTh, TAK KaK OH He OyneT paboTaTh B HEKOTOPBIX CIIe-
MU (PUIECKUX CUTYaIUAX.

O6paT1/1Te BHUMAaHHE: C ICPCMCHHBIMHA HC CBA3LIBAIOTCA HUKAKUC q)HKCHpOBaHHBIG THIIBI.

Mms ¢ o3HauaeT KOHKaTeHaluto (concatenate). B 1aHHOM cilydae KOHKaTe€HalMsl BBIOIHAETCS ¢
ymciamu 1, 2 u 4. TouHnee roBopsi, Mbl BBIIOJIHSAEM KOHKATEHAIMIO TPEX OJHOAIEMEHTHBIX BEK-
TOPOB, KaX/Iblif N3 KOTOPBIX COJAEPXKUT OJTHO U3 3TUX yHced. JleJo B TOM, YTo J1t000€ YUCIIo TaK-
K€ PACCMaTPUBAETCS KAK BEKTOP C OJHUM DIIEMEHTOM.

A Tenepb yOeauMcs B TOM, UTO JJaHHBIE JCHCTBUTEIBHO XPAaHATCA B X. UTOOBI BBIBECTU BEKTOD
Ha ’KpaH, IpOoCcTo BBeauTE ero ums. [Ipu BBOjE J1F000Tr0 MMEHH MepeMEeHHON (MiIu B OoJiee 1mu-
POKOM CMBICTIE — JIF0O0OTO BBIPAKEHHUS) B MHTEPAKTUBHOM peKuMe R BbIBeeT 3HaUCHHE ITOM
NEPEMEHHOM (MM BBIPAKEHUA).

Takoke U1 BBIBOJIA MOYKHO MCITIOJIb30BaTh (DyHKIMIO Print. BeiBeaure Ha sxkpan (pazy «ITo Moii
nepBbIil ceanc paboTsl ¢ Ry». CTpokoBbie BhIpakeHUs B R 3aKkr04atoTcs B KaBBIYKH.

4. BpIMONTHUTE KOMaHIy, KOTOpas mpucBauBaeT  3Hadenue (1,2,4,1,2,4,8), ucnons3ys paHee
OIPENIETICHHBIN BEKTOD X.

>q <-c(x,x,8)
5. BLIBG,[[I/ITG Ha 3KpaH 3HAYCHUC 3-FO 3JICMCHTA BeI(TOpa X.

Jlns oOparieHus K OTAEIbHBIM JIEMEHTaM BEKTOpa UCHOJb3yeTcst cuHTakcuc []. Kak u B npy-
I'HX SI3bIKaxX, CEJIEKTOp (B JaHHOM ciiy4yae 3) Ha3bIBaeTCsl MHJAEKCOM. MHIeKCupoBaHUe dJIEMEH-
TOB BEKTOpOB R HaunHaercs ¢ 1.

> X[3]
6. BriBenuTe Ha 3KpaH dJIEMEHTHI BEKTOpa X co 2 1o 3.

Ceemenmayuss — OJIHA U3 BOKHEHIIIHNX orepaluii ¢ Bekropamu. Beipaxkenue x[2:3] o6o3HauaeT
MOJABEKTOP X, COCTOSIINN U3 PJIEMEHTOB C 2 110 3 (B JaHHOM CJIy4ae 3JIEMEHTHI CO 3HAYCHHUSIMU 2
u4).

> X[2:3]

7. BriBenuTe Ha OKpaH MaTeMaTHYC€CKOC OKUJIAHUC U CPEIHCKBAAPATUICCKOC OTKIIOHCHUEC JJIA
3JIEMECHTOB BEKTOpa X.

> mean(x)
[1] 2.333333
> sd(X)



[1] 1.527525

B niepBoii cTpoke BeIpaykeHHEM SBISIETCS BBI30B (DyHKIMK mean(X). Bo3Bparaemoe 3HaueHne
9TO# (YHKIIUM BHIBOJUTCS aBTOMATHYECKH, BBI3bIBaTh PyHKIMIO R print() mis aToro He 00s13a-
TenbHO. CpeTHeKBaIPaTHUECKOE OTKIIOHEHHE PACCYUTBIBACTCS TPy oMoty GyHkuuu Sd(X).

8. BriBenuTe Ha SKpaH NepedeHb BHYTPEHHUX HAOOPOB JaHHBIX, IPEIHA3HAYCHHBIX IS J1e-
MOHCTpALIUH.

> data()

9. BeplunciIHTe MATEMAaTHYECKOE OXKUJIAHUE U CPEIHEKBAIPATHIECKOE OTKIOHEHHE JUTs Habopa
nanubix Nile (3rot HabOp coAepKUT NaHHbIe O TeueHun Hua).

> mean(Nile)
[1] 919.35
> sd(Nile)
[1] 169.2275

10. BeiBetuTe rHCTOrpaMMy STHX JaHHBIX:
> hist(Nile)

11. CoxpaHuTe MPOEKT.
12. OTBeThTE Ha BOIIPOCHI:
1) Kak chopmupoBath BeKTOp?
2) Yro o3Hauaet omeparus ¢ (concatenate)?
3) Kak BeIBeCcTH Ha IKpaH 3HAYCHHUE TIEPEMEHHOI BETMUUHBI?
4) Hy)XHO 1M yKa3bIBaTh THII IEPEMEHHON BEIINYNHBI?
5) Kak BbIBeCcTH Ha KpaH MepeveHb IEMOHCTPAIIMOHHBIX HAOOPOB TaHHBIX?
6) Kak paccuurarh cpeiHEKBAIPATHUECKOE OTKIIOHEHHE?
7) Kak paccunTath MaTeMaTHYECKOE OXKUIaHUE?
8) Kak moctpouTth TUCTOrpamMmy?

3aganue 2. Padora ¢ pynkuusamu B si3bike R.

BeimoHUTE 3a1aHUS M OTBETHTE HA BOMPOCHL. OTYET O Mpo/Ie/IlaHHON paboTe MPEICTaBbTE B
paszere oTuera 1o npakTuke «5I3sik R 1 cpena pazpadorku RStudio Cloudy.

1. Bamycrute RStudio Cloud. Co3maiite HoBBIi mpoekT PracticeTask2 B cBoem pabouem mpo-
CTpaHCTBE.

2. Ompenenute GpyHknuio ¢ uMeHeM oddcount(), TpeTHa3HAYCHHYIO IS TIOJICYETa HEYCTHBIX
YKCeN B [EJIOUYNCIICHHOM BEKTOpE:

# OyHKINS TOACYUTHIBACT KOJMIECTBO HEUCTHBIX IEJIBIX YUCET B X
oddcount <- function(x) {
K <- 0 #B Hayase BBIYMCIIEHHI KOJIMYECTBO HEUETHBIX YKCEN PaBHO 0
for (ninx) {
if (N %% 2 == 1) {# %% - BeIUKCICHHE OCTATKA
k <- k+1
}

return(k)
¥

3. Bemonaute komanay Code — Source File...



4. B pexxuMme HHTEPIIPETaTopa BHIYUCINTE KOJINYECTBO HEUETHBIX YnCell B CHOPMUPOBAHHBIX B
npeapIayIel paboTe HaOOPOB JAHHBIX X M (] C UCIIOJIb30BAHUEM CO3JJaHHON (YHKITUHU:

> oddcount(x)
[1]1
> oddcount(q)
[1]2

5. TlonbITaliTech BBIBECTH B MHTEPIPETATOPE 3HAUCHHUS IepeMeHHbIX K 1 N. Uto Bel momy4un-
am?

>k
>n

[lepemeHHas1, BUAMMAs TOJIBKO B Telie (DYHKIIMH, Ha3bIBACTCS JIOKATBHOW 110 OTHOIICHHIO K 3TOU
¢ynkunu. B oddcount() k u n siBisiroTcs ToKanbHBIME NiepeMeHHbIMEA. OHH MPOMAIa0T MOCIIe
TOTO, KaK (DYHKIIUSI BEPHET yIpaBIlICHHE.

dopmarbHbIe TapaMeTpbl B QyHKIHH R SABISIOTCS JTOKaIbHBIMU ITepeMeHHBIM. UTOOBI BBIUHMC-
JUTH Pe3yNbTaT BbI30Ba PYHKIMH, R KonupyeT Kax/plii (aKTHUEeCKU apryMeHT B COOTBET-
CTBYIOIIYIO IEPEMEHHYIO JIOKAJIbHOTO [apaMeTpa, U U3MEHEHUS B 3TOW NIEPEMEHHOH He OyayT
BUJIHBI 3a IpeiesiaMi (PYHKIUH.

[lepemenHnble, co31aHHBIE 32 MpeneIaMu (PYHKINH, SIBISIOTCS TI100aTbHBIMHI; OHU TAKXKe J10-
CTYIHBI BHYTPU (QYHKIIMH.

6. Ompenenute GyHKIMIO SUM 2, CKJIABIBAIONIYIO J1BA YKCIIA, OJTHO W3 KOTOPBIX UMEET 3Ha-
YeHue Mo ymon4aHuto, paBHoe 5. I[Iporectupyiite paboty dynkuuu. Coxpanute Qaiin B
CBOEH Marike 1noja uMeHeM lab2 2.

3HaveHHe 10 YMOTYaHUIO 33/1a€TCsl PY ONMUCAaHUU apryMEeHTa IOocJie 3Haka paBeHcTBa. Hampu-
Mmep, y=5.

> sum_2(3)

[1]18

> sum(3,8)

[1] 11

7. Hamummute ¢pynkuro fX, onpenenenHyro Ha Bcell YMCIIOBOH MPSIMOIA:

1—(z+2)?, mpn & < —2
Jfz) = —%, mpu —2<x <2
(2:—2)2+1, mpu 2 < T

[Tporectupyiite padoty pynkuuu. Coxpanure (aiin B cBoel namnke noj umerem lab2 3.

> fX(4.5)
[1]7.25
> fx(-4.5)
[1] -5.25
> fx(1)



[1]-0.5

8. CoxpaHHTE POEKT.
9. OtBeThTE Ha BOMPOCHI:
1) Kak onpenenutsb GyHKIINIO?
2) Kak onmcats €10 GyHKIUU?
3) Kaxk 3anuceiBaercs oneparop if B si3pike R?
4) Kak 3anuceiBaercs onepatop for B s3pike R?
5) Kakue nepeMeHHbIC SBISIOTCS II00aTIbHBIME?
6) Kaxkue nepeMeHHbIC SBISIFOTCS JIOKAJIbHBIMHU 110 OTHONICHUIO K PYHKIIMN?
7) Kak onpenenuTh 3HaYCHHSI 110 YMOJTYAHHIO JJISl apryMEHTOB (QyHKIUU?
8) B kakom Mmopsake J0JIKHBI PACIONIAraThCs apryMeHThI GYHKIMH, HE HMEIOIINE 3HAYCHUH
[0 YMOJIYaHUIO, U ApTYMEHTBI, UMEIOIIUE 3HAYCHHS 110 YMOIYaHUIO?

3ananme 3. CTpykTyphl 1aHHBIX B R.
W3yunTte mpeICTaBICHHYIO TEOPUIO, BHIMOIHATE 3aMaHus. OT4eT o mpojeaHHoi paboTe mpe-
CTaBbTE B pa3jieiie OTYETa 1Mo mpakTuke «SI3bik R u cpena paspadorku RStudio Cloudy.

B pa3HbIX sf3bIKaxX IPOTPaMMHUPOBAHUS CYIIECTBYET MHOXKECTBO THIIOB CTPYKTYP JaHHBIX, KaXK-
Jast U3 KOTOPBIX UMEET CBOM CHIIBHBIC U cJ1a0ble CTOPOHBI M MTOIXOIMT ISl ONPEeIICHHOTO KPY-
ra 3agad. [Tockonbky R — 3TO S3bIK IpOrpaMMHUpPOBaHHUS, IMUPOKO IPUMEHSEMBIH JIJIsl CTaTH-
CTHYECKOTO TIOUCKA 3aKOHOMEPHOCTEH, CTIOIb3yeMbIe UM CTPYKTYPHI JaHHBIX pa3padoTaHbl
UMEHHO JUTst 3TOro THIa 3a1a4. CTpyKTyphI JaHHBIX R, Hanbosee 4acTo BCTpevarouecs B Ma-
MIMHHOM 00y4YeHHH, — 3TO BEKTOpPHI (vectors), hakropsr (factors), ciimcku (lists), MaccuBbI
(arrays), maTpulibl (matrices) u Tabauis! (pperimbl) nanHbix (data frames). Kaxgas us atux
CTPYKTYp aJanTUPOBaHa K KOHKPETHOMW 3aJjaue YIpaBIeHUS JAHHBIMHU, TIOATOMY Ba)KHO MOHSTH,
Kak OHM OyayT B3aMMO/IeHCTBOBAThH B R-mpoekre.

BekTops!

OcCHOBHOM CTPYKTypoil TaHHBIX B R siBnsieTcst BekTop. B HEM XxpaHUTCs ynopsiioueHHOE MHOXe-
CTBO 3HAUY€HUH, Ha3bIBAEMBIX dJIEMEHTaMH. BekTop MoXkeT cofepxarh 11000€ KOJIHMYECTBO 3Je-
MeHTOB. OJJHaKO BCE JIEMEHTHI BEKTOpA JI0JKHBI OBITh OJIHOTO THIIA; HAI[PUMEp, BEKTOP HE MO-
KeT coJepkaTb U IU(PBI, U TEKCT. TUI BEKTOpa V ONpeIeNsIeTcs ¢ OMOILBIO KOMaHIbl
typeof(v). B MamaHOM 00yueHnH 0OBIUHO MCIIONIB3YIOTCS CIIEIYIOIINE TUIIBI BEKTOPOB: integer
(uucna 6e3 AecATUYHBIX 3HAKOB), double (Yrcna co 3HaYEHUSIMU MOCIe 3amsIToi), character (Tek-
cToBble naHHbIe) U logical (mpunumatoniue 3HaueHuss TRUE unu FALSE). Ectb Takoke aBa crie-
UabHBIX 3HaYeHUs: NA — oTcyTcTBYOIIEE (IPONYLUIEHHOE WM HEJOCTYITHOE ) 3HaUeHUE U
NULL — =er 3HaueHus (ImycToe MHOXKECTBO). J[Ba MmocieJHUX 3Ha4Y€HUsI MOT'YT IIOKa3aThCsl CHU-
HOHMMMYHBIMH, OJTHAKO Ha CAMOM JIEJI€ OHU pa3indaroTcs. 3HaueHne NA sgBiseTcs 3anoaHuTe-
JIeM JJI 4ero-auoo Apyroro, v MOATOMY €ro JUTHHA paBHA enuHuile, a 3Hauenne NULL — neii-
CTBUTEJIBHO ITYCTOE, U €T0 JUIMHA paBHA HYIIIO.

BBoauTh 00J1b1110€ KOJMUECTBO JAHHBIX BPYUHYIO YTOMUTENBHO, OJJHAKO MPOCTHIE BEKTOPHI
MOYKHO CO3J1aBaTh ¢ TOMOIIBIO GYHKINHU 00bearuHeHus ¢(). BekTopy Takxke MOKHO MPUCBOUTH
MMs € ITIOMOIIBIO oneparopa <. 9TO OnepaTop NPUCBauBaHHUS sI3bIKa R, HCTIOIB3yeMbIi IPAKTH-
YEeCKH TaK K€, KaK OIlepaTop = BO MHOTHX APYTUX A3bIKax nporpamMmmupoBanus. s npuMepa
MIOCTPOUM HaOOp BEKTOPOB, COICPIKALIMX JTAHHBIE O TPEX ManueHTax. Mbl cO3/1aJUM CUMBOJIb-
HBII BEKTOpP ¢ Ha3BaHUEM subject name JIs XpaHEHHs] UMEH TPeX MalueHTOB, YUCIOBOH BEKTOP
temperature JJi XpaHEHUs TEMIIEpaTyphl Tesla KaXKI0ro U3 MaueHToB (B rpagycax dapeHreiita)
U JIOTUYECKUH BeKTOp ¢ Ha3BaHueM flu_status /i XpaHeHus IMarHo3a KakJoro naiueHTa
(TRUE, ecnu y nero rpunm, u FALSE — eciu HeT). DTH TpH BEKTOpa BHITJISAIAAT TaK, KaK MOKa-
3aHO B cieayroneM (pparmMeHTe Koja:



subject_name <- c("John Doe", "Jane Doe", "Steve Graves")
temperature <- c(98.1, 98.6, 101.4)
flu_status <- c(FALSE, FALSE, TRUE)

3HaueHus B R-BEKTOpax COXpaHsAIOT CBOIO NOCIEA0BATENBHOCTD. [103TOMY /17151 MOTy4YeHus 10~
CTyIa K JaHHBIM Ka)XI0r0 Mal[eHTa MOXKHO HCIIOIb30BaTh €T0 MOJIOKEHUE B HAbOope, HaulHas ¢
1, 1 yka3sIBaTh 3TO YMCIIO B KBAJPaTHBIX CKOOKax ([ u ]) mociie umeHun BekTopa. Hampumep,
YTOOBI MTOJIYYUTh 3HAYCHHE TeMIepaTypbl 11 nanuentku [Jxeitn [loy, BTopoii B ciucke, 1ocTa-

TOYHO BBCCTU!

> temperature[2]
[1] 98.6

B sa3pike R ecTh MHOKECTBO METOJ0B U3BJICYCHHA JaHHBIX U3 BEKTOPOB. TaK, C IIOMOIIIBIO OIIC-
paropa ABOCTOYHA MOKHO ITOJYUUTh JUAIIA30H 3HAYCHUH. HaanMep, YTOOBI MMOJIYYHUTb TCMIIC-

partypy T€j1a BTOPOro U TpE€ThEro Maifu€HTOB, BBEAUTE CICAYIOLICC:
> temperature[2:3]
[1] 98.6 101.4

YT0OBI HCKIIOYUTD BBIBOJ 3JICMCHTA BCKTOPA, HYKHO YKa34aTb €ro HOMEp CO 3HAKOM «MHUHYC).

TaK, AJI1 UCKITFOYCHUSA JaHHBIX O TEMIICPATYypPC BTOPOTO MAllMCHTA BBEANUTC!
» temperature[-2]
[1] 98.1 101.4

NHoraa mone3Ho yka3arb JIOTUYECKUI BEKTOP, KA b 3JIEMEHT KOTOPOTO TOBOPUT O TOM, Clie-
JyeT JIM BKJII0YaTh BO MHOXKECTBO PE3yJIbTaTOB COOTBETCTBYIONIMIA 3eMeHT. Hanpumep, yToOBI

BKJIFOYUTD [IBa IICPBBIX IMOKA3aHUA TEMIICPATYPhI, HO UCKIIIOYUTb TPETHEC, BBCAUTE CIICAYIOIICC:
> subject_name[c(TRUE, TRUE, FALSE)]
[1] "John Doe" "Jlane Doe"

Bexkrop sBisieTcss OCHOBOM JUIsi MHOTHX JAPYTHUX CTPYKTYp AaHHbIX R. [lo3TOMy 3HaHMe pa3nuy-
HBIX BEKTOPHBIX OIEpaliil UMeeT pelarolee 3HaueHue 1)1 paboThl C TaHHBIMU B R.

PakTopbl

HomunanbHble Ipu3HaKky MPeCTaBIsIOT COO0M XapaKTePUCTHKY ¢ KaTeropusiMH 3HaueHui. J{is
XPaHEHUs1 HOMMHAJIBHBIX TaHHBIX MOKHO MCIIOJIb30BaTh BEKTOP CUMBOJIOB, OIHAKO B R ecTh
CTPYKTYypa JaHHBIX, CHEIHATbHO NpeAHa3HaYeHHas AJis 3TOM 1enn. DakTop — 3TO0 0coOBbIil city-
4ail BEKTOpa, KOTOPBIM HYKEH UCKIIIOYUTEIBHO JUISl PEACTABIECHUS KaTErOPUAIBHBIX WX I10-
PAIKOBBIX IIEpeMEHHBIX. B MenuunHckoM Habope JaHHBIX, KOTOPBIM MBI CO3/1a€M, MOKHO UC-
NOJIb30BaTh (PAaKTOp JUIsl yKa3aHUs 110J1a MAllMeHTa, 7S 3TOTO €CTh JIBE KaTerOpUU: MY>KUYHUHBI U
JKEHIIMHBI. 3a4€M UCIO0JIb30BaTh (PaKTOPHI, @ HE BEKTOPbI CUMBOJIOB? OHUM U3 PEUMYIIECTB
(bakTOpOB ABJISAETCSA TO, YTO METKH KaT€rOpUi COXpaHSIOTCS TOJIBKO O/MH pa3. Bmecto coxpane-
Hus cioB MALE, MALE u FEMALE komneiotrep coxpaHuT uucina 1, 1 1 2, 4To mo3BojiuT co-
KpaTUTh 00beM NaMATH, HeOOXOAUMBIH JUI XpaHeHus 3HaueHuil. KpoMe Toro, pasHsie anroput-
Mbl ML no-pa3sHomy o0pabaThiBatoT HOMUHAJIbHBIE U YynCioBble pyHKMU. KonupoBaHnue kare-
rOpHaJIbHBIX IEPEMEHHBIX KaK ()aKTOPOB rapaHTUpYeT, 4To R Oyner o6pabaTeiBaTh KaTeropu-
aJbHBIC TAHHBIE HAJICKAITUM 00pa3oM.

Jnist TOoro uTo0BI co3/1aTh (PAKTOP U3 CUMBOJIBHOTO BEKTOPA, IPOCTO MPUMEHUTE (DYHKIIHIO

factor(), Harpumep:

> gender <- factor(c("MALE", "FEMALE", "MALE"})
> gender

[1] MALE FEMALE MALE

Levels: FEMALE MALE

OO6paTtuTe BHUMaHKE, YTO MpU 0ToOpaxeHnu (paktopa gender BHIBOAUTCS JOMOJIHUTENbHAS UH-
dopmanus o ero ypoBHsx. YpoBHH (levels) npencraBisitor co60if MHOKECTBO BO3MOXKHBIX KaTe-
ropui, KOTOpble MOXKET MpUHUMaTh (hakTop, B 1aHHOM citydae MALE u FEMALE. Co3naBas
(bakTOpBl, MOXKHO TOOABNIATH B HUX JOTOJHUTENbHBIE YPOBHHU, KOTOPBIE MOTYT OBITh HE IIpe /-
CTaBJICHbI B UCXO/IHBIX JaHHBIX. [Ipennonoxum, Mbl co3faiu emie oauH (GakTop sl TPYIIIbI
KpPOBH, KaK IIOKa3aHO B CJIEIYIOIIEM ITpUMEpE:



> blood <- factor(c("O", "AB", "A"), lewvels = c("a", "B", "AB", "O"))
> blood

[1] O AB A

Levels: A B AB O

Omnpenenu ¢axtop blood, ¢ momomsio napamerpa levels Mbl ykazanu JOMOTHUTEILHBINA BEKTOP,
COCTOSAIINH U3 YeThIPEX BO3MOXKHBIX I'PYII KpoBU. HecMOTpst Ha TO, YTO JaHHBIE BKIIOYAIOT B
ce0s Tonbko rpymbl KpoBu O, AB u A, B hakTope blood, kak 1moka3bsIBaloT pe3ynbTaThl, COXpa-
HSIOTCS Bce ueThipe Tuna. CoXpaHeHue OTOJHUTEILHOTO YPOBHS O3BOJIUT 100aBIATH MaI-
€HTOB C JPYTOi TPYIIION KPOBH. ITO TAKKE TAPAHTUPYET, YTO, €CIIM ObI MBI CO3/1aJTH TAOIHUILY
TpYII KPOBU, MBI OBbI 3HAJIH, UTO TUI B cymiecTByeT, HECMOTpS Ha €ro OTCYTCTBUE B HAIIUX HC-
XOJIHBIX JaHHBIX. DaKTOp KaK CTPYKTypa NaHHBIX JaeT BO3MOXHOCTh BKJIFOYATh HH(POPMAIIUIO O
MOCJIEIOBATEIbHOCTH KaTerOpUil HOMHHAIBHBIX IEPEMEHHBIX, YTO TO3BOJISIET CO3/1aBaTh MOPS -
KOBBIC TIpU3HAKU. HarpumMep, pernonokuM, 4To y HaC €CTh IaHHBIC O BRIPAKEHHOCTH CUMIITO-
MOB y MaIlUeHTAa, 3aKOIUPOBAHHbIEC B OPSAKE BO3PACTAHUS CTEIICHU TSDKECTH — OT JIETKOM 710
YMEPEHHOM W TsKeJIoW. MBI yKa3blBaeM HAJIMYHE TIOPSIKOBBIX JIAHHBIX, IPEAOCTABIISAS YPOB-
HU (PaKTOpa B )KEITAEMOM MOCIIEeI0OBATEIBHOCTH, TIEPEUNCIISS UX B IOPSIKE BO3PACTAHHUS — OT
CaMoro HHM3KOTO JI0 CAaMOTO BBICOKOTO — U TipucBauBas napametpy ordered 3nauenue TRUE,
KaK MMOKa3aHO HIDKE:

> symptoms <- factor(c("SEVERE", "MILD", "MODERATE"), levels = c("MILD", "MODERATE", "SEVERE"), ordered = TRUE)
> symptoms
[1] SEVERE MILD MODERATE

Levels: MILD < MODERATE < SEVERE

[Tony4enHslii B pe3ynbrate pakTop symptoms Teneppb BKIOYAET B ceOst nH(OpMAIHIO 0 TpeOy-
eMoM nopsizike. B omiinune ot npeapaymux GpakTopoB ypoBHH 3TOro (akropa pa3ieieHbl CUM-
BoJIaMU < i 0003HaueHus nocnenosarenpHocty oT MILD no SEVERE:

[Tone3HbIM CBONCTBOM YIOPSJOYEHHBIX (PaKTOPOB SABJISIETCS TO, YTO JAJISI HUX JIOTUYECKUE TECThI
paboTaroT Tak, kak Tpedyerca. Hanpumep, MOKHO IPOBEPUTH, HACKOJIBKO BBIPAYKEHBI CUMIITOMBI

KaKI0ro ManueHTa — CEPbE3HEC JIM OHU, YEM YMCEPCHHBIC!
> symptoms > "MODERATE"
[1] TRUE FALSE FALSE

AJIFOpI/ITMI)I MAallIMHHOI'O O6y‘IeHI/I$I, CIIOCOOHBIE MOACIINPOBATH YIIOPAAOUCHHBIC JaHHBIC, OXKU-
JIAl0T Ha BXO/I€ YNOPsAA0UYEeHHBIE (aKTOPBI, IOATOMY 00s13aTeIbHO NPECTaBISITE JaHHbIE COOT-
BETCTBYIOIIUM 00pa3oMm.

Cnucku

CnHcok — 3TO CTPYKTYypa JaHHBIX, OUEHb TI0X0Kasi Ha BEKTOP TEM, YTO OHA TOYKE UCIOJIb3YETCS
JUI XpaHEHUs YIOPSAA0YEHHOIO MHOKECTBA 1eMeHTOB. OTHAKO €CIIU /1711 BEKTOpa TpedyeTcs,
4TOOBI BCE €r0 JIEMEHTHI OB OJJMHAKOBOT'O THUIA, TO CIIUCOK IO3BOJIIET COOUPATh Pa3HbIE TH-
bl JaHHBIX. briarogapst Takoi THOKOCTH CIIMCKH YacTO UCTOIb3YIOTCS ISl XpaHEHUs! pa3iuy-
HBIX TUIIOB BXOJHBIX U BBIXOJHBIX JAHHBIX, & TAK)KE apaMeTPOB KOHPUTypaIMH Ul MoJIesei
MaIIMHHOTO 00y4yeHus. [ Toro 4ro6sl IPOAEMOHCTPUPOBATH CIIUCKH, PACCMOTPUM MOCTPOEH-
HBI HaMK Ha0Op TaHHBIX O TPEX MalMeHTaxX, KOTOPbII XpaHUTCS B IIECTH BeKTopax. Eciu Mbl
XOTHUM OTOOpa3UTh BCe JaHHbIE JIJIS IEPBOTO MalMEeHTa, TO HaM HYXXHO BBECTHU IATh R-kKoMaHA:



> subject name [1]
[1] "John Doe"

> temperature [1]
[1] 98.1

> flu_status [1]
[1] FALSE

» gender [1]
[1] MALE
Levels: FEMALE MALE

» blood [1]
[1] ©
Levels: A B AB O

» symptoms [1]

[1] SEVERE

Levels: MILD < MODERATE < SEVERE
Yr100BI UMETH BO3MOXHOCTD HUCCIICAOBATH JAHHBIC O IMTAIMCHTC ITIOBTOPHO, HC BBOJA 3aHOBO 3TH
KOMaH/JbI, MOKHO HMCIIOJIb30BATh CIIMCOK. OH no3BOIAET CTPpYHNIIMPOBATHL BCC 3HAUCHUS B OAUH
00BEKT, KOTOPBII MOKHO HCIOIB30BaTh MOBTOPHO. [10100HO TOMY Kak BEKTOp CO3JaeTCs C IM0-
MOIIIbI0 GyHKIHH C(), CIHCOK co3aaeTcs ¢ moMoiibio Gynkuuu list(), kak mokasaHo B cieayro-
meM Impumepe. E[[I/IHCTBGHHOG 3aMCTHOC pa3jIniIneC 3aKJII0YaCTCA B TOM, YTO IIPU CO3AaHUHN
CIIMCKa KaXKAOMY KOMIIOHCHTY B IIOCJICAOBATCILHOCTHU JOJIZKHO OBITH IMIPUCBOCHO HNMHI. Hannune
HMCH BITIOCJICACTBHUHU IMO3BOJIMT IMOJIYYUTb AOCTYII K 3HAYCHUSAM 11O UMCHHU, @ HC I10 IMOPSAAKOBOMY
HOMEDY. J_IJ'IH TOTO YTOOBI CO34aTh CIIMCOK C UMCHOBAHHBIMHU KOMIIOHCHTaAMHU AJI1 BCEX JAaHHBIX
MEPBOro nmanyveHTa, BBCAUTE CIICAYIOUTYO KOMAaHY:

> subjectl <- list{fullname = subject_name[1],

+ temperature = temperature[l],
flu_status = flu_status[1],
gender = gender[1],

bloed = blood[1],

+ symptoms = symptoms[1])

Termneps naHHbBIC TalMeHTa cOOpaHbl B criucke subjectl:
> subjectl

$fullname

[1] "John Doe"

+ + +

$temperature
[1] 98.1

$flu_status
[1] FALSE

$gender
[1] MALE
Levels: FEMALE MALE

$blood
[1] O
Levels: A B AB O

$symptoms

[1] SEVERE

Levels: MILD < MODERATE < SEVERE
OO6paruTe BHUMaHWE, YTO 3HAUYCHUS TOMEUEHBI IMEHAMH, KOTOPBIE MBI YKa3aJId B MPEbITYIICH
KoMmaHze. [I0CKOJIbKY CIIMCOK COXPaHSET MOCJIEI0BATENBHOCTh 3HAUYEHUI TaK XKE, KAK U BEKTOD,
K €r0 KOMIIOHEHTaM MOHO TOJIYYUTh JOCTYM IO MTOPAAKOBBIM HOMEpPaM, Kak ITOKa3aHo Jajiee
JUIs 3HaueHus temperature:

> subjectl[2]
$temperature
[1] 98.1



PesynpTaToM npruMeHeHUs BEKTOPHBIX ONIEPAaTOPOB K OOBEKTY CITUCKA SBISETCS APYroi 0OBEKT
CITMCKA, KOTOPBIH MPEACTaBISAET COO0I MOJIMHOXKECTBO UCXOTHOTO criucka. Harmpumep, npesbi-

JYIIMH KOJI BO3BpAILAET CIIMCOK, COCTOSIIMI U3 €AMHCTBEHHOIO KOMIIOHEHTa temperature. Yro-
OBl BEPHYTh OJIUH 3JIEMEHT CIHCKA C €r0 COOCTBEHHBIM TUIIOM JaHHBIX, IPH BHIOOPE KOMIIOHEH-
Ta CIHCKa UCIONb3yiTe ABoiHbBIE ckoOKkH ([[ u ]]). Hampumep, crieqyromas koMaHaa BO3Bpala-

€T YHUCJIOBOH BCKTOD e,[[HHH‘IHOfI JJIMHBI:
> subjectl[[2]]
[1] 98.1

I[JISI TOYHOCTH JTYy4lIC O6paIJ_[aTBC$I K KOMIIOHCHTAaM CIIMCKa 110 UMCHH, CTaBA I10CJIC UMCHH

CIIMCKA 3HaK $ 1 UM KOMIIOHCHTA CJIICAYIOIINM 06pa30M:

> subjectl$gender

[1] MALE

Levels: FEMALE MALE

HOI[O6HO 3aIlUCH B HBOﬁHBIX CKO6KaX, 9Ta 3aIllMCh BO3Bpalla€T KOMIIOHECHT CIIMCKa €10 c00-
CTBEHHOT'O THIA JIAHHBIX (B JAHHOM CIIy4ae — YHCIOBON BEKTOpP CIUHUYHOM JJTHHBI).

I[J'IH TOTO YTOOBI MOJIYYHUTb HECKOJIBKO 3JICMCHTOB CIIMCKaA, HY’>KHO YKa3aTb BEKTOP UMCH. Cre-
JyIOIas KOMaH/a BO3BPallaeT MOIMHOKECTBO ClIMCKa SUbject], KOoTophlii COAEPKUT TOIBKO

kommoHeHThI temperature u flu_status:
> subjectl[c("temperature", "flu_status")]

$temperature
[1] 98.1

$flu_status
[1] FALSE

C MOMOIIbIO CIIUCKOB M CIIMCKOB CITMCKOB MOKHO CTPOUTH I1eJIbie Ha0ophl JaHHbIX. Hanpumep,
MOXHO CO3/1aTh CIIMCKU SUbject2 u subject3 u crpynnupoBaTh UX B CIIUCOYHBINA OOBEKT C UME-
Hem pt_data. Takoe nocTpoeHre Habopa AaHHBIX HMIMPOKO PACIPOCTPAHEHO, HO B si3bIKe R ecTh
CrelualibHas CTPYKTypa JaHHbBIX.

DpeitMbl TaHHBIX

Haubonee BaxxHo#l cTpykTypoii faHHbIX R, ncnons3yemoit B ML, sBisiercs, 6e3ycinoBHO, Gppeiim
JAHHBIX — CTPYKTYypa, aHAJIOTUYHAs SJIEKTPOHHOH Tabyuie uin 6a3e TaHHbIX, B KOTOPOH eCTh
CTPOKH U cTOJOLBI. B KOHTEKcTe si3bIKa R ppeiiM 1aHHBIX MOKHO MPEACTaBUTH KaK CIHCOK BEK-
TOPOB WM (PaKTOPOB, KaX/IbIi U3 KOTOPHIX UMEET OJMHAKOBOE KOJIMYECTBO 3HaueHui. [1o-
CKOJIbKY (hpeiiM TaHHBIX SBISETCS, B CYIIIHOCTH, CIUCKOM OOBEKTOB BEKTOPHOTO THIIA, OH 00b-
e/IMHsEeT B cebe CBOWCTBA, KaK BEKTOPOB, Tak U cUCKOB. Co3aauM (peiiM TaHHBIX IS HAIero
Habopa JaHHBIX O MAIMeHTax. [[Js 3TOro ucmonb3yeM COo3aHHbIE paHee BEKTOPhI JaHHBIX O Ma-

[MEHTE U BbI30BeM QyHKIHIo data.frame(), KoTopas 00beIUHUT UX BO PpeiM JaHHBIX:

> pt_data <- data.frame(subject_name,

+ temperature,
flu_status,
gender,
bloed,

symptoms,

stringsAsFactors = FALSE)
Kax BbI MOTJIM 3aMETUTD, B 3TOM KOJI€ MOSABUIJIOCH HEYTO HOBOE. MBI BKIIOUMIIM CIOA I0MOJIHU-
TenbHBIN napametp: stringsAsFactors = FALSE.
Ecnu ero He yka3zatb, To R aBTOMaTH4ecku npeodpas3yer Kaxaplii CAMBOJIBHBIN BEKTOP B (hak-
Top. B nanHOM ciyuae, Hampumep, mose subject name onpeaeeHHO He CYUTACTCS KaTeropu-
aJIbHBIMM TAHHBIMHU, TOCKOJIbKY UMEHA HE SIBJSIOTCS KaTeropusiMu 3HaueHui. [loatromy, npu-
cBouB mapametpy stringsAsFactors 3Hauenne FALSE, mb1 Oyiem npeoOpa3oBbIBaTh CHMBOJTh-
HBIE BEKTOPHI B ()aKTOPHI TOIBKO B T€X CIydasiK, KOT/Ia 3TO UMEET CMBICI ISl POEKTa.
[Tpu BeIBOMIE (ppetima maHHBIX pt data MBI BUIUM, YTO €T0 CTPYKTYpa CUIBLHO OTIUYACTCS OT
CTPYKTYp JaHHBIX, C KOTOPBIMH MbI YK€ UMEIIU JEJI0:

> pt_data

+ o+ o+ + o+



subject name temperature flu status gender blood symptoms

1 John Doe 98.1 FALSE MALE 0  SEVERE
2 Jane Doe 98.6 FALSE FEMALE AB MILD
3 Steve Graves 1e1.4 TRUE MALE A MODERATE

B oTiimune oT 0THOMEpPHBIX BEKTOPOB, (haKTOPOB U CIIUCKOB (hpeliM JTaHHBIX UMEET JIBa H3Mepe-
HUS 1 0TOOpakaeTcs B MaTpuaHoM (hopmate. KOHKpETHO B 3TOM (ppeiime JaHHBIX eCTh OJUH
CTOJNIOEI IS KaXKJIOTO BEKTOpA JTAaHHBIX MAIMEeHTa U O/IHA CTPOKa IS KayKA0ro nanveHra. B
MaIIMHHOM O0YYEeHUU CTOJIOIBI (ppeiiMa JaHHBIX — 3TO MPHU3HAKH, WK aTPUOYTHI, & CTPOKH —
npumepsl. 1 Toro 4To0bl U3BIICYB 1IETIbIE CTOIOIBI (BEKTOPHI) JaHHBIX, MOKHO BOCIIOJIB30-
BaThCS TEM, YTO (PpeiiM TaHHBIX MPEACTABISAET CO0O0 MPOCTO CIUCOK BEeKTOPOB. [logobHO crnc-
KaM, CaMblii IPSMOH CIIOCO0 M3BIICYB OTACIBHBIN AIEMEHT — OOPAaTHTHCS K HEMY 110 HMEHHU.

Hanpumep, uTo0b! OTY4YHTh BEKTOp subject name, BBEAUTE CIEAYIOIIEE:

> pt_data$subject_name

[1] "John Doe" "Jane Doe" "Steve Graves"

HOI[O6HO CIIMCKaM, BEKTOP UMCH MOKHO HCIIOJIb30BaTh JJIA U3BJICUYCHUSA HECKOJIBKUX CTOH6HOB

u3 pperiMa TaHHBIX:
> pt_data[c("temperature"”, "flu_status")]
temperature flu_status

1 98.1 FALSE
2 98.6 FALSE
3 181.4 TRUE

Ecnu 3anpammuBath cTon01b! BO peiiMe JaHHBIX [0 UMEHHU, TO Pe3yabTaToM OyzaeT (peiim, co-
JIepoKallliid BCe CTPOKU JAHHBIX JUIsl YKa3aHHBIX CTOJIOIIOB.

Komanpa pt_data[,2:3] Toxe uzBneder cton6ibl temperature u flu_status, ogHako oOpaienue K
CTOJIOIIaM 10 UMEHHU TIPUBOJUT K SICHOMY U TPOCTOMY B CONPOBOXKJIEHUH R-KO/y, KOTOPHIN HE

nepecTaneT paboTark, eciu GppeiiM JaHHBIX OyIeT BIOCIEACTBUU TEPEYOPSI0YCH.
> pt_datal[,2:3]
temperature flu_status

1 98.1 FALSE
2 98.6 FALSE
3 181.4 TRUE

Jnis u3BneueHus u3 ¢pperiMa 1aHHBIX KOHKPETHBIX 3HAUE€HUH UCTIOIb3YIOTCS METO/IbI, IOJJOOHBIE
TEM, YTO IPUMEHSIOTCS JIJIS TOCTYTa K 3HAYEHUSIM BeKTOPOB. OTHAKO 3/1€Ch €CTh BAKHOE OTIIH-
que: OCKOJIbKY (peiiM TaHHBIX SBISETCS ABYMEPHBIM, HEOOXOIMMO YKa3bIBaTh HE TOJIBKO
HYXHBIE CTPOKH, HO M cToJ0Lbl. CHavaa yKa3blBalOTCs CTPOKH, 3aTEM CTaBUTCA 3aIlsTasi, 3a KO-
TOpOH cneayroT cToaoubl: [row, col]. Kak u 17151 BeKTOpOB, HOMEpPaA CTPOK U CTOJIO1I0B HAUMHA-
I0TCsl ¢ eAuHuIBl. Harmpumep, 4ToObl N3BIIeUb 3HAaYEHUE, CTOSAIIEE B IEPBOM CTPOKE U BTOPOM
crosibne ¢peiiMa TaHHBIX MAIMEHTAa, UCIIOIb3yeTCs CIIEAYIONasi KOMaHIa:

> pt_data[1l, 2]
[1] 98.1
Ecnu tpebGyercs u3Biiedb HECKOJIBKO CTPOK MJIM CTOJIOIIOB JaHHBIX, TO HY>)KHO yKa3aTh BEKTOPHI,
COOTBETCTBYIOIIHE KeEJIAeMbIM CTPOKaM U crononaM. ClieAyIonuii ornepatop U3BJIEKaeT JaHHbIE
U3 MEPBOM U TPEThel CTPOK, a TAK)KE U3 BTOPOTO M YETBEPTOT'O CTOJIOLIOB!
> pt_data[c(1, 3), c(2, 4)]

temperature gender

1 98.1  MALE
3 181.4  MALE

YroOBI cocaaThesl HA KaXAYH CTPOKY MIIH CTOJIOEL, TPOCTO OCTABbTE YaCTh CTPOKU HIIU CTOJIONA

HYCTOﬁ. HaHpHMep, yTOOBI U3BJIEYD BCE CTPOKHU IIEPBOTO CTOJ'I6L[3., BBCIUTC KOMAaHAY:
> pt_data[, 1]
[1] "John Doe" "Jane Doe" "Steve Graves"
Tak MOXHO H3BJIEYb BCE CTOJIOIBI JIJIsl IEPBOM CTPOKHU:
> pt_data[l, ]
subject_name temperature flu_status gender blood symptoms
1 John Doe 98.1 FALSE MALE 4] SEVERE

A Tak — Bce JaHHEBIE:



> pt_data[ , ]
subject_name temperature flu_status gender blood symptoms

1 John Doe 98.1 FALSE MALE 0  SEVERE
2 Jane Doe 98.6 FALSE FEMALE AB MILD
3 Steve Graves 1e1.4 TRUE MALE A MODERATE

KoneuHo, k cTonbuam Jrydiie oOpamaThkcs Mo UMEHH, a He TI0 TOPSIKOBOMY HOMEPY, a JJIs UC-
KITFOUEHUS U3 BBIBOJIA CTPOK HJIM CTOJIOLIOB JAHHBIX MOKHO HCIIOJb30BaTh OTPULIATENIbHBIE 3HA-

yeHust. Takum 00pa3om, pe3ysbTaT KOMaH/Ibl:

> pt_data[c(1, 3), c("temperature", "gender")]
temperature gender

1 98.1 MALE

3 181.4 MALE

SKBHUBAJICHTEH PE3yJIbTaTy CJICIYIONICH:

> pt_data[-2, c(-1, -3, -5, -6)]
temperature gender

1 98.1  MALE

3 181.4  MALE

Wuorna Bo ¢peiiMax JaHHBIX HEOOXOIUMO CO3/1aBaTh HOBBIE CTOJIOIBI — HAIMPUMEp, Kak QyHK-
IIUIO OT CYIIECTBYIOIIUX CTOJI010B. Tak, HaM MokeT moTpeboBaThCs Mpeodpa3oBaTh MOKA3AHUS
TEMIIepaTypbl BO (peiiMe TaHHBIX O ManuenTe u3 mkansl Papenreiita B mkany Lenscns. s
3TOr0 AOCTATOYHO BOCIIOJIB30BATHCS OIIEPATOPOM IPUCBAUBAHMS U MIPUCBOUTD PE3YNbTAT Mpe-
00pa30BaHMs CTOJIOIY C HOBBIM HMEHEM CIIETYIOIIUM 00pa3oM:

> pt_data$temp_c <-(pt_data$temperature - 32) * (5 / 9)
Urto0b1 yOeauThCsl B IPAaBMIIBHOCTH BBIYHMCIICHUN, CPAaBHUM HOBBIH cToOen temp_C ¢ remmnepa-
Typoii o Llenbcuto ¢ mpeasiTynuM cToadmomM temperature, rae ykasana tremmneparypa mno da-
peHreunTy:

> pt_data[c("temperature", "temp_c")]

temperature temp c

1 98.1 36.72222
2 98.6 37.00000
3 181.4 38.55556

VYBUAEB 3TH MMOKa3aHUs PSIOM, Mbl MOXKEM MOATBEPIUTH, YTO pacueT BHIIOIHEH BEpHO. UTOOBI
JydIlle 03HAKOMHTHCS ¢ (ppeiiMaMu TaHHBIX, TOTPOOYITE BHITIOIHATH aHAJOTHYHBIE OMIEPAIIH C
Ha0OpOM JJaHHBIX O MAIMEeHTaX WU, YTO eIlle JIy4llle, HCTI0JIb30BaTh JaHHbIE OJTHOTO U3 BaIIMX
COOCTBEHHBIX IIPOEKTOB.

Martpuubl

Marpuua — 3To CTpyKTypa JaHHBIX, CBEICHHBIX B IByMEpPHYIO TaOJHIly, I'/1€ JaHHBIE PEACTaB-
JICHBI B BUJIE CTPOK U cTONONOB. [10100HO BekTOpaM, MaTpuilbl B R MOTyT coziepkaTh TOIBKO
OJIUH THUII IaHHBIX, XOTSI OHM Yallle BCErO MCIOJIb3YIOTCS ISl MAaTeMaTHUYEeCKUX ONepalyii, 1 mo-
ATOMY OOBIYHO XPAHAT TOJBKO Yrcia. st TOro 4To0BI CO3/IaTh MAaTPHUILYy, JOCTATOYHO BHI3BATH
¢yHkuuio matrix() ¥ yka3aTb BEKTOP JaHHBIX, & TAKXKE ITapaMeTp, ONpeeIIIONNi KOTUYECTBO
CTpok (nrow) miu cros6ios (ncol). Hanpumep, ans cozganust Matpuiisl 2 X 2, B KOTOpOi xpa-
HATCS YKCIIa OT €MHULIBI 10 YEThIPEX, MOKHO MCIIOIb30BaTh MapaMeTp Nrow, YTOObI 3alIPOCUTH

JIaHHBIE, KOTOpBIE OYIyT pas3jeeHbl Ha IBE CTPOKH:
>m <- matrix(c(1, 2, 3, 4), nrow = 2)

>m

[,1] [,2]
[1,] 1 3
[2,] 2 4

iu e MOXKHO CO3JaTh TAKyI K€ MATPUILy ¢ MCIOJIL30BaHMEM mapaMeTpa ncol = 2:
>m <- matrix(c(1, 2, 3, 4), ncol = 2)

> m

[,1]1 [,2]
[1,] 1 3
[2,] 2 4

BeposiTHO, BBI 3amMeTHiN, 4TO B R cHavana 3arpyskaeTcs mepBblil cTon0en MaTpUIlbl, a 3aTeM —
BTOPOM. DTO HA3BIBACTCS Pa3MENICHUEM 0 CTOJIONAaM, KOTOpoe puMeHseTcs B R mo ymosua-
HUIO IS 3arpy3Kd MaTpuil. J{J1s pa3MeIeHus o CTpoKaM UCIoIb3yeTcst mapamerp byrow=T.



>m <- matrix(c(1, 2, 3, 4), nrow = 2, byrow = T)

>m
[,11 [,2]
[1,] 1 2
[2,] 3 4
PaCCMOTpI/IM Ha IIpuMeEpe, 4To HpOH30ﬁHCT, €CJIK YBECJIIMYUTHh KOJINYECTBO 3HAaYCHUU MaTpUulbI.
Ecnu YKa3aThb IECTh 3Ha‘leHHﬁ, TO I ABYX CTPOK 6y,[[eT CO3JaHa MaTpula u3 TpeEX CTOJ'I6I_IOB:
>m <- matrix(c(1, 2, 3, 4, 5, 6), nrow = 2}

> m
(1] [,2] [,3]
1,7 1 3 5
[2,] 2 4 6
Ecnu 3a1ath 18a cTOIOIA, TO OYIET CO3/aHa MaTPUIIA U3 TPEX CTPOK:
>m <- matrix(c(1, 2, 3, 4, 5, &), ncol = 2)

>m

[,1] [,2]
[1,] 1 4
[2,] 2 5
[3,] 3 ]

Kak u B cimydae ¢ (peiimamul TaHHBIX, 3HAYCHHUS] MATPHI] MOTYT OBITh M3BJICYCHBI C HCIIOIH30BA-
HUEeM HoTaiuu [row, column]. Hanmpumep, m[1,1] muist Mmatpuiel m BepHeT 3Ha4eHue 1, a m[3,2]

— 6. Kpome Toro, MOKHO HU3BJIEKaTh LIE€JIbI€ CTPOKU MIIM CTOJIOLIBL:
> m[1, ]

[1] 1 4

>m[, 1]

[1] 123

3aganuqa:
1. 3anyctute RStudio Cloud. B cBoem pabodyem mmpocTpaHCTBE CO3/4aliTe HOBBIM MPOEKT
PracticeTask3.

2. Cospaiite BekTop al u3 BekTopa al momydute BeKTOp al, 106aBUB B cepeluHy BEKTOpa UnC-

o 161.

> al<-c(34,5,73,12)
> al
[1] 34 5 73 12

3. Coznaiite hakrop monthl, comepkaiuii Ha3BaHUsSI BECCHHHX MECSIIEB T0/Ia, IPU 3TOM JI0JI-
’KeH OBITh 3a/1aH MOJHBIN EpeYeHb MECSIIEB U YCTAHOBJIEH MOPSIIOK CJIE0BAHHSI MECSIIEB.

4. CdopmupyiiTe COUCOK emp, coAepallluii CBEIAEHHUS O COTpyIHUKE: MMs (name — UMeeT
CHMBOJIbHBIE 3HA4YeHUs); 3apruiata (salary — BelIeCTBEHHOE YHCIO), MPUHAAJIEKHOCTh K
npodcoro3y (union — Jlorudeckoe 3HaueHue). BHecute manasie 006 og4HOM coTpyaHuke: Irina,
40800.00, F. BeiBenure 3apriaTy coTpyaHuKa. V3meHuTe 3apruiaTy COTpPYJHMKA, 3a1aB
3nayenue 50000.00.

5. Cozpaiite ¢peiim department, ommucaB COTpPYIHUKOB OTAena arpubyramu: name; salary;
union. BBeaure nannele mo 2-M coTpyaHUKaM. BriBennTe UMEeHa BceX COTPYIHUKOB. BriBe-
JIUTE 3apIliaTy BTOPOTO COTPYTHUKA.

6. Cozpmaiite MaTpuiry m pasmepom 3x2.

>om
[,1

[1,]
[2,]
EN

10,2
1
2
3

T s

Ha ocHoBaHuuM mMaTpulil M co3aiiTe HOBYIO MaTpUIly M2 CIeAyOLEro Buja:



7. CoxpaHHTE IIPOEKT.

3ananue 4. YnpasJiieHue 1aHHbIMH B R.
N3yurre MpeacTaBICHHYIO TEOPHIO, BBITOIHUTE 3aaanus. OTYET 0 Ipo/IeIaHHOM paboTe mpe /-
CTaBbTE B pa3jielie OTYeTa 1Mo mpakTuke «SI3bik R u cpena paspadorku RStudio Cloudy.

Opna u3 npo0seM, ¢ KOTOPHIMU MTPUXOAUTCS CTAIKUBATHCS MPH padboTe ¢ 0OJIbIIMMHI Ha0opaMu
JAHHBIX, 3aKJTF0YAETCs B COOpE, MOATOTOBKE JaHHBIX, MOCTYHAIONINX U3 Pa3IMYHbIX UICTOYHU-
KOB, U yIpaBiieHuu uMH. Jlanee Ha mpuMepe pealibHbIX 3a/1a4 MalTMHHOTO 00y4eHHUs MBI pac-
CMOTPHM TOJTOTOBKY JaHHBIX, UX OYUCTKY M YIIPABJICHUE UMHU.

CoxpaHeHnmue, 3arpy3Ka M yAajleHue CTPYKTYp AaHHBIX B R

Ecnu BbI 01H pa3 moTpaTHIId MHOTO BpEMEHH Ha rpeoldpa3oBanue (peiima TaHHBIX B HYKHYIO
dbopmy, TO BaM HE HY)KHO OYIET 3aHOBO BCE NEpEIeNbIBAaTh IPH KaXIOM Iepe3amycke R-ceanca.
YToObl COXPAHUTH CTPYKTYPY JAHHBIX B (aiiie, KOTOPBINA BIIOCIEICTBUU MOXKHO 3arpy3UTh WU
MIEPEHECTH B APYTYIO CUCTEMY, UCTIONIB3YHTEe PYyHKIUIO save(). DYHKIMS 3aUChIBACT OJHY WU
HECKOJIBKO CTPYKTYp AaHHBIX R B MecTomomnoxkeHue, ykazannoe napameTrpom file. @aiianl qaH-
HbIX R umerot pacmmpenune .RData. [Ipennonoxum, y Bac ecTh Tpu 00bEKTa C UMEHAMU X, Y U
Z, KOTOpPbIE BBl XOTEIH Obl COXPaHUTh B IOCTOSSHHOM (aiinie. HezaBucumo oT Toro, sIBISIFOTCS JId
9TH 00BEKTHI BEKTOpaMH, (hakKTOpaMu, CIUCKaMU Win (ppeiiMamMul TaHHBIX, UX MOKHO COXPaHUTh
B (haiine mydata.RData ¢ moMOIIbIO ClIeayIONIeH KOMaHIbI:

> save(X, Y, z, file = "mydata.RData")

3aoanue: otkpoiite (aiin PracticeTask3, co3nanHblil Kak pe3ylbTaT BHIIOJTHEHHE
MPeIbIAYIIEro 3aIaHusl, COXpaHUTe O0BEKTHI ¢ UMeHaMu subjectl, department, monthl B
daiin mydata.RData.

Komanna load() mo3BomsieT Bocco3aarh J00bIe CTPYKTYPhI TJaHHBIX, KOTOPbIE ObUTH COXPAHEHbI
B ¢aiine .RData. J[ist Toro 4To6s! 3arpy3uTh co3ganHbli (aitn mydata.RData, mpocTto BBeanuTe

CIIeIyroniee:
> load("mydata.RData")

ITo »Toit KOMaHze B cpene R OyayT Bocco3iaHbl CTPYKTYPBI JAHHBIX X, Y U Z.

3aoanue: co3naiite HOBBIN (aiin ¢ umeHeM lab2.R u 3arpy3ute B Hero 0ObEKTHI U3 daiina
mydata labl.RData, BeiBeaure o0bekThI subjectl, department, monthl1.

Ecnu Bam HY>XHO OBICTpO 3aBEPIIUTH ceaHC R, Bocmonb3yiTech KoMaHA0M save.image() — oHa
3amuIIeT BECh ceaHc B ¢aiin, HazpiBaeMmblid .RData. [lo ymonuanuto npu crneayroiem 3amycke R
OyzeT uckarh 3TOT (aiy, u ceanc OyIeT BOCCO3/IaH TOYHO B TOM BHUJIE, B KAKOM BBI €T0 OCTaBH-
7.

3aoanue: coxpanuTe TEKYIIUH ceaHc, BOCIIOIB30BaBIINCH KOMaHIOH save.image().

[Tocie Toro kak BbI HEKOTOpOE BpeMs mopaboTaere B ceance R, Bbl, BO3MOKHO, HAKOIIUTE HE-
CKOJIBKO CTPYKTYp AaHHbIX. DyHKIHA 1s() BO3BpalaeT BEKTOp, KOTOPBII COCTOUT U3 BCeX
CTPYKTYp AAHHBIX, HAXOASAIIMXCS B IaMATH B HACTOSIIMNA MOMEHT. Hannpumep, eciu Bbl BBINOJ-

HSJTA BCE TIPEABIYIINE KOMAH IbI 3aaHus1, TO PyHKIUs IS() BO3BpATHUT clieayrolee:
> 1s()
[1] "department" "monthl" "subjectl"



[Tpu BeIXOaE U3 ceaHca R aBTOMaTHUECKH YAAJSAET U3 MAaMITH BCE CTPYKTYPHI JaHHBIX, OJHAKO
1151 OONIBIINX OOBEKTOB, BO3MOKHO, BBI 3aXOTUTE OCBOOOIUTH aMATh paHbIe. /|1 3TOro MoX-
HO UCMOJIB30BaTh GyHKIMIO yaaneHus rm(). Hanpumep, uto0s! yaanuts 00bekTsl monthl u

subjectl, mpocTo BBeAUTE CIEAYIOIICE:
> rm(monthl, subjectl)
> 1s()
[1] "department"
OyHkuy rm() TaKKe MOXKHO TIepelaTh CAMBOJIBHBIA BEKTOP UMEH 00BEKTOB, MOJICKAIINUX
ynanenuro. Eciu ke nepenarts el pe3ynbTaT padoTsl GyHKIHH 1s(), TO OyJAET OUHUIIEH BECh CEaHC
R:
> rm(list = 1s())
> 1s()

character(8)
ByapTe 0ueHb OCTOPOXKHBI IPH BBITIOJIHCHUH 3TOW KOMAH/IbI, TAK KaK Mepe]] yaaJeHueM 00beK-

TOB BBl HE TIOJYYUTE MPEAYIPEKICHMs!

3aoanus:

1. Ucnonw3ys ¢pyukiuio rm() yaanute o0bexThl monthl u subjectl, mpoBeprTe crincok
OCTaBIIHMXCSI 00BEKTOB, UCTIONB3Ys GYHKIHIO IS().

2. Y nanute Bce 0OBEKTHI.

3. Ucnonwiys ¢aiin .RData, BocctaHoBUTE OOBEKTHI.

NmnopTt u coxpanenue qaHubix u3 CSV-gaiiion

OO6wenoctTynHble HAOOPbI JaHHBIX 00BIYHO XPaHATCS B TEKCTOBBIX (haiinax. TekcToBble (aitib
MOTYT OBITh TPOYNTAHBI MPAKTUIECKU HA JTF0OOM KOMITBIOTEPE | B JIF000 OMepanmoHHON CH-
CTEeME, UTO JeaeT 3TOT (popMaT yHUBEpcalbHbIM. TeKCTOBBIE (ailiibl TaKKe MOTYT OBITh KC-
MOPTHPOBAHBI U UIMIIOPTUPOBAHBI B TAaKKE MPOrpaMMel, kKak Microsoft Excel, uro mo3Bossier
OBICTPO U JIETKO paboTaTh C JaHHBIMU, IPEICTABICHHBIMU B BUJIE 3JIEKTPOHHBIX Tabuul. Tab-
JTUYHBINA (TTPEACTABJICHHBIN B BUJI€ TAOIHIIBI) (DAl JAHHBIX UMEET MATPUUHYIO CTPYKTYPY: Kax-
Jlast CTPOKa TEKCTa OTPAXKaeT OJIMH MPUMEP U KaXIbIi MpUMep UMEET OIMHAKOBOE KOJIMYECTBO
MPU3HAKOB. 3HAYEHUsI IPU3HAKOB B KAXKIOW CTPOKE pa3/ieieHbl IPEIONPEAeIEHHBIM CHMBOJIOM,
KOTOPBII HazbIBaeTcs pazjenuteneM. B nmepBoit cTpoke ¢aitna TaOnMYHBIX JAHHBIX YacTO CO-
JIeprKaTcsl MMEHA CTOJIOIOB. JTa CTPOKa Ha3bIBaeTCsl 3arosioBKoM. [loxanyi, caMmbIiM pactpo-
CTpaHEeHHBIM (hOpPMATOM TaOJIMYHOTO TEKCTOBOIO (haiina sBisieTcs (ailn 3HaueHuH, pa3aeneH-
HBIX 3amsaThIMH (comma-separated values, CSV), B koTopom, Kak cjeayeT U3 Ha3BaHUs, B Kaye-
CTBE pa3/eiuTeNs UCnob3ytoTes 3ansaTeie. CSV-(daiiinbl MOXXHO UMITIOPTHPOBATE M SKCIIOPTHPO-
BaTh BO MHOTHX PACIPOCTPaHEHHBIX MpHiiokeHusx. CSV-gaiin, onuceiBarouii Habop Meau-
IIUHCKHX JIaHHBIX, MOKET OBITh COXPAHEH CIEAYIOLIMM 00pa3oM:
subject_name,temperature,flu_status,gender,blood_type

John Doe,98.1,FALSE,MALE,O

Jane Doe,98.6,FALSE,FEMALE,AB

Steve Graves,101.4, TRUE, MALE,A

[TycTs daiin ¢ nanapIMU 0 marueHTax pt data.csv pacmosioxeH B pabodem karanore R. Torma
¢dynkuuio read.csv() MOXKHO UCTIOIB30BATh CIEAYIOIIUM 00pa3oM:

» pt_data<-read.csv("pt_data.csv",stringsAsFactors = FALSE)

Orta ¢ynkuus npountaer CSV-¢aiin u nomectut ganHble Bo peiim ¢ umenem pt_data. [Tomo6-
HO TOMY, KaK MbI CJIeJIalii 3TO IpU CO3AaHUU (ppeiima TaHHBIX, 371e€Ch HY)KHO HCIOJIb30BaTh Ma-
pamertp stringsAsFactors = FALSE, uro0Osl mpetoTBpaTuTh NpeoOpa30BaHUE BCEX TEKCTOBBIX
nepeMeHHbIX B ¢akTopsl. Ecim BeI yBepeHsl, uTo Bee ctondubl B CSV-(aiine nelicTBUTETHHO
SBIISIOTCS (PaKTOpaMu, JTaHHBIH 1Iar JIy4Ile BBIMOJIHUTh CAMOCTOSITEIBHO, a HE MPEIOCTaBIATh
1o R.

Ecnu Habop JaHHBIX HaXOIUTCS 3a Ipeaenamu pabouero karajora R, To mpu BeI30Be QyHKIIUU
read.csv() Hy)KHO yKa3aTh NoJiHbIN yTh kK CSV-daitny (Hanpumep, "/path/to/mydata.csv").

[To ymomyanuto R mpenanonaraer, uto B CSV-gaiise ectb CTpoka 3arojoBka, B KOTOPOil mepe-
YUCJICHBI UIMEHA 00BEKTOB U3 HaOopa nanHbiX. Eciiu B CSV-daiine HEeT 3arojgoBka, yKaxuTe ma-



pametp header = FALSE, xak nmoka3aHo B cieqyromei komanae, 1 R Ha3HauuT uMeHa npusHa-
KOB IO YMOJIYaHut0, Hymepys ux V1, V2 u 1. n.:

> pt_data<-read.csv("pt_data.csv",stringsAsFactors = FALSE,header=FALSE)

Oynknus read.csv() ABIETCS YaCTHBIM cirydaeM ¢yHKiuu read.table(), koTopas Mo3BoJseT cuu-
THIBaTh TAOJIMYHBIC JAHHBIC B PA3IUYHBIX opMaTax, BKIOYas Ipyrue Gopmarsl ¢ pa3aeiure-
JISIMM, TaKHE KaK 3HAYCHHUS, pa3/iciieHHbIe Ta0ysnuei (tab-separated values, TSV).

Urto0b1 coxpanuTh Gpeiitm nanabix B CSV-daiine, ncnons3yiite Gpynkiuto write.csv(). Ecnu
¢peiim TaHHBIX Ha3bIBaeTcs pt_data, MPOCTO BBEAUTE CIIEIYIOIIEE:

> write.csv(pt_data, file="pt_data.csv",row.names = FALSE)

[To sToif KOMaHe B paboumii katanor R Oyner 3anucan CSV-daiin ¢ umenem pt_data.csv. [1a-
pameTp row.names nepeonpeenseT 3aJaHHoe [0 YMOJYaHHIo oBeeHue R, kotopoe 3akitoya-
eTcs B BBIBOZIC MMEH CTpok B CSV-daiine. Kak mpaBmiio, 3Tv BEIXOIHBIC TAHHBIC HE HYKHBI U
OyIyT JUIIB yBEIWYUBATh pa3Mep noiayyaemoro (aiina.

3aoanus.

1. OTkpoiite daiin R, co3gaHHbIi B X0/1€ BHINOTHEHUS MPEABIAYIIET0 3a1aHus. 3auIlu-
Te B ¢aiin pt_data.csv dpeiim manHbIX pt_data, onpenenus mapamerp row.names=FALSE.
2. Bepuutech B daiin R Texymeid padotsl. [Ipounraiite cogepxumoe ¢aiina pt data.csv.

I/Iccnenoga}me JAHHBIX U UX HHTEPIIPETALIUSA

[Tocne cOopa AaHHBIX M 3arpy3KH UX B CTPYKTYPHI JaHHBIX R ciieayromuii mar B nmpouecce Ma-
HIMHHOTO 00y4YeHHsI — NOJPOOHOE UCClIeI0BaHKUE JaHHBIX. FIMEHHO Ha 3TOM 3Tane HaYMHAeTCs
UCCJIEJOBaHKE MTPU3HAKOB U MPUMEPOB JaHHBIX, a TAKXKE BBIABIEHUE OCOOEHHOCTEN, KOTOphIE
JIeNIAt0T 3T JIaHHbIE YHUKAJIbHBIMU. UeM sydie OyayT MHTEpIPETUPOBAHBI JaHHbIE, TEM Jy4dIle
BBl CMOXETE BBIOpaTh Moaens ML i Bameit 3aiaun.

PaccmoTpum Habop JaHHBIX usedcars.csv, KOTOPBIH COAEPIKUT pealibHbIe JaHHBIE O MOepKaH-
HBIX aBTOMOOMJISIX, BHICTABIISIBIIUXCS HA MPOJIaXy Ha MOIMYJISIPHOM aMepUKaHCKOM caiite B 2012
rofy.

3aoanue: 3arpy3ute daiin usedcars.csv Ha cepBep, eciu Brl ucnonesyere cpeny RStudio

Upload
Cloud, ucnonb3ys KHOIKY

[Tockonbky HabOp NaHHBIX XpaHUTCA B hopme CSV, MbI MOXKEM HCHOIb30BATH (HYHKIINIO
read.csv() i 3arpy3KH TaHHBIX U3 HET0O BO (hpeiiM JaHHBIX R:
> usedcars <- read.csv({"usedcars.csv”, stringsfAsFactors = FALSE)

3aoanue: 3arpy3ute nanHble ux (aiiina usedcars.csv Bo ¢peiim usedcars.

Teneps, Koraa y Hac ecTh (peiiM JaHHBIX usedcars, MpeacTaBbTe ce0sl B pOJIM CIIELUAINCTA 10
aHAJIN3Y JaHHBIX, KOTOPBINA JOJHKEH U3YYHUTh JaHHbBIE O MOJIeP KaHHbIX aBTOMOOMIAX. HecMmoTpst
Ha TO, YTO U3Yy4YEHHUE JJAHHBIX — I'MOKUI MPOLIECC, €ro 3Tanbl MOXKHO MPEICTaBUTh KaK CBOETO
poJia uccie0BaHre, B KOTOPOM JJAlOTCSl OTBETHI Ha BOIPOCHI O JaHHBIX. Borpockl MoryT pasnu-
4aTbCs B 3aBUCUMOCTH OT IIPOEKTa, OJJHAKO THUIIbI BOIIPOCOB BCET1a IIOXO0KU. Bl cMokeTe anan-
TUPOBATh OCHOBHBIE 3TAIbl TOTO UCCIIEIOBAHUS K JII0O0OMY HaOOpy JaHHBIX, Oy/ib OH OOJIBIIUM
WJIM MaJIEHBKUM.

Cmpykmypuot 0aHHbIX

[TepBbIe BOMPOCHI, KOTOPBIE CIEITYET 334aTh IPH MCCICTOBAaHUN HOBOTO HA0Opa JaHHBIX, TOTIK-
HBI OBITH O TOM, KaK OpraHW30BaH Habop JaHHbIX. Eciu moBeseT, To Balll HCTOYHUK MPEIO0CTaBUT
CJIOBaph JIAHHBIX — JJOKYMEHT, B KOTOPOM OTIMCaHBI IPU3HAaKK Habopa TaHHBIX. B Hamewm ciy-
Yae JIaHHbIe O TOJICPKAHHBIX aBTOMOOMIIAX HE COMIPOBOXKAAIOTCS TAKUM JOKYMEHTOM, IO3TOMY
MPHUACTCS CO3aTh ero camocTosaTenbHo. OyHkmus str() mpeacrasiser coboi MeToa oToOpaxe-
HUS CTPYKTYpBI R-00BEKTOB, TaKUX KakK (peiMbl JaHHBIX, BEKTOPHI U CIIUCKU. DTY PYHKIHUIO



MOXHO HUCITIOJIB30BaTh AJIsA CO34aHUA 6a3OBOI>'I CXCMBI CJIOBAps JaHHBIX:
> str{usedcars)

‘data.frame’: 15@ obs. of 6 wvariables:

% year : int 2011 2611 2611 2611 2012 2010 2011 2618 2611 2618 ...

$ model : chr  "SEL" “SEL" "SEL" "“SEL"

% price : int 21992 208995 19995 17809 17580 17495 17800 16995 16995 16995
$ mileage : int 7413 18926 7351 11613 8367 25125 27393 21826 32655 36116

% color : chr "Yellow" "Gray" "Silwver" "Gray"

% transmission: chr "AUTO" "AUTO"™ "AUTO" "AUTO"

3aoanue: orobpasute cTpyKkTYpy Usedcars, ucronb3ys komanmy Str().

Kak MHOTro nH(popManuu o Habope TaHHBIX MbI OJYYHIIU C IOMOILBIO TAKOW IPOCTOM KOMaH-
ne1! @parment 150 obs 03Ha4aeT, 4TO JaHHBIC BKIIIOUYAIOT B cebs 150 HaOm0AeHNi — erie o uH
croco0 COOOITUTh, YTO HAOOP AaHHBIX coaepkuT 150 3anuceit, winn npumepoB. KonrdecTBo
HaOro1eHnit yacto o6o3HavaeTcst OykBoi n. II0CKOIbKY MBI 3Ha€M, 4TO JJAHHBIE OMMCHIBAIOT
HoJepKaHHbIe aBTOMOOWIIM, TO MOXEM TeNeph MPeAIoN0KUTh, UYTO Y HAaC ecTh IpuMepsl n = 150
aBTOMOOWMIIEH 1715 mpojaku. dparmeHT 6 variables TOBOPUT O HATTMYMU IIECTH MPU3HAKOB, KO-
TOpBIE 3aIIMCAHBI B JAHHBIX. DTH NPU3HAKU NIEPEUUCIICHBI [0 HA3BaHUSAM B OT/IEJIbHBIX CTPOKAX.
I'nsaas Ha cTpOKY A1 pU3HaKa color, MOKHO OTMETUTh JI0IIOJHUTENbHBIE JETAIu:

$ color : chr "Yellow" "Gray" "Silver" "Gray"
[Tocne nmeHn nepeMeHHON CTOUT MeTKa chr, KOTopasi COOOIIAET, YTO 3TOT MPHU3HAK SIBIISETCS
CHUMBOJIbHBIM. B 3TOM Habope JaHHbBIX TpU MEepEeMEHHbIE CUMBOJIbHBIE, @ TP OTMEUYEHBI Kak int,
YTO O3Ha4aeT TuIl integer. Habop maHHBIX usedcars COAEPIKUT TOJIBKO CHMBOJIBHBIC U IIEJI0YHC-
JICHHbIE IEPEMEHHBIE, OJTHAKO B JAPYTUX CIIydasiX, IPU UCIIOJIb30BAaHUH HE TOJIBKO 1IEJI0YUCIICH-
HBIX JJAHHBIX, MOKHO BCTPETUTH THIl hum WM numeric. Bee dakropsr OyayT umers Tum factor.
[Tocne Tuna kaxaoi R-nepeMeHHOl yka3aHa OCIe10BATENbHOCTD MEPBBIX HECKOJIbKUX 3HAUe-
HUI pu3HaKoB. [lepBbIMU YeTHIpbMSI 3HAUCHUAMU Tpu3HaKa color sBisrores "Yellow", "Gray",
"Silver" un "Gray". IlpuMeHHNB K MIME€HaM U 3HAYEHUSAM NPU3HAKOB HEKOTOPbIE 3HAHUS U3 Mpe]l-
METHOW 00J1aCTH, MOKHO CJIEaTh MPEANOIOKEHHS O TOM, UTO MPEACTABIIAIOT cOO0M nepeMeH-
Hble. [IepeMeHHas year MOXeT yKa3bIBaTh Ha IO BBITYCKA aBTOMOOMIISL WIIM Ha I'oJ, Korja OblIo
ony0IMKOBaHO 00BsABICHHE O TIpojaxe. [1o3xke Hy)KHO OyAET HCClieI0BaTh ATOT MPU3HAK OoJiee
nopoOHO, MOCKOJIBKY YeThIpe mpumMepa 3HadeHuit (2011, 2011, 2011, 2011) Moryt nociayxurhb
apryMeHTOM B MOJb3Y J1000i 13 atux Bepcuil. [lepemennsie model, price, mileage, color u
transmission OTHOCSTCS K XapaKTepUCTUKaM MpojiaBaeMoro aBromoouisi. [loxoxe, 4To JaHHBIM
OBLIIM IPUCBOEHBI OCMBICIIEHHBIE HMEHA IIEPEMEHHBIX, OJJTHAKO 3TO HE Bceraa Tak. MHoraa Habo-
pBI TaHHBIX UMEIOT NMPU3HAKU ¢ OECCMBICTIEHHBIMA UMEHaMU WM KOJJaMU, TAKMMHU Kak V1. B
ATUX CIIy4asX MOKET MOTpeOOBaThCs TOMOIHUTEILHOE PaccieOBAHNE, YTOObI ONPEIETUTh, YTO
npezcTaBisieT co0oi TOT MM MHOM mpu3Hak. Ho naxke ¢ nHGoOpMaTUBHBIMY UMEHAMU MIPU3HA-
KOB CJIETyET BCEr/la CKENTUYECKH OTHOCUTHCS K MPEI0CTaBI€HHBIM MeTKaM. [Ipogomxum nc-
CJIEIOBaHHUE.

Yucii0BbIE IEPEMEHHbIE

UtoO0kI HicCcIeI0BaTh YHCIIOBBIE TIEPEMEHHBIE B TAHHBIX O TTOIEPKAHHBIX aBTOMOOMIISIX, MBI BOC-
noJib3yemMcsi 6a30BbIM HAOOPOM U3MEPEHHIA, OMMMCHIBAIOIINM 3HAYEHHUS, N3BECTHBIE KaK CBOJIHAS
cratuctuka. OyHKIMs summary() o3BOISET BEIBECTH HECKOIBKO BUIOB CBOJHOM CTaTHCTHKH.

PaCCMOTpI/IM OIWH U3 IIPU3HAKOB — year:

> summary(usedcars$year)
Min. 1st Qu. Median Mean 3rd Qu. Max.
2800 20088 2889 2089 2016 2812

[Toxa He Oynmem oOpamiaTh BHUIMaHHE Ha KOHKPETHBIE 3HAUEHHSI — BaXXEH TOT (aKT, YTO 37eCh
ectb 1udpsr 2000, 2008 u 2009, KOTOpBIE TOBOPAT O TOM, UTO IEPEMEHHAs year yKa3bIBaeT Ha
r'0JT BBIITYCKa aBTOMOOWJIS, & HE Ha TOJI, KOT/1a OBLIO OMyOJIMKOBAaHO OOBSIBICHUE, TTOCKOJIBKY,
KaK M3BECTHO, CIIUCKU aBTOMOOMIIeH Obltu coctaBnensl B 2012 roxy. Ecnu nepenats GpyHkunm
summary() BEKTOp HIMEH CTOJIOIIOB, TO MOJIYYUM CBOJHYIO CTATHCTHKY Cpa3y sl HECKOIBKHX
YHCIIOBBIX TIEPEMEHHBIX:



> summary(usedcars[c("price","mileage")])
price mileage

Min. : 38680 Min. : A867

1st Qu.:189395 1st Qu.: 27208

Median :13592  Median : 36385

Mean :12962 Mean 44261
3rd Qu.:14984  3rd Qu.: 55124
Max. :21992 Max. 2151479

CBojHas CTaTUCTUKA, IPeoCcTaBIeHHAs PyHKIKeH summary(), — MpOCTON, HO MOIIHBIN UH-
CTPYMEHT JUIsl HCCTIeIOBaHus JaHHBIX. OHa OBIBACT IBYX THIIOB: MEPHI IIEHTPa U MEpHI pa3opo-
ca.

3aoanue: vcnions3ys GyHkuuio summary() 3aIpoOCHTE CTATHCTHKY 0 BCEM YHCIOBBIM
nepeMeHHbIM Usedcars.

HU3mepeHue cpelHUX 3HAYEHUIT: cpelHee apupMeTHUYECKOe U MeTHAHA

W3MmepeHue cpelHUX 3HAaYEHUH — 3TO 3aJa4a U3 CTAaTUCTUKH, UCIIOJIb3yeMasl Il ONPEeIICHUs
3HaueHUs, KOTOPOE MOMajaeT B cepeluHy Habopa aaHHbIX. CKopee Bcero, OJIMH pacrnpocTpa-
HEHHBIM II0Ka3aTeNb LIEHTPA BaM YK€ 3HaKOM: CpeJlHee 3HaueHue. B 1enom, korjga 4ro-T1o cuu-
TAeTCsl CPEAHUM, ITO 3HAYUT, YTO OHO HAXOAMUTCA I'/Ie-TO MEXKAY KpalHUMH TOUKaMH LIKaJIbl.
Ecnu y yueHuka cpeaHuii 6au1 ycreBaeMOCTH, 3TO TOBOPUT O TOM, YTO €My ObUIN BBICTaBJICHbBI
CpeHuE OTMETKHU B Kilacce. B 1ieioM cpeiHuil npeMeT TUIIHYEH U He 0C000 OTIMYAETCs OT
Jpyrux B cBoel rpymnne. Ero Mo>kHO npescTaBuTh Kak oOpasel, 10 KOTOpOMY CyAST 000 Bcex
OCTAJIbHBIX. B craTHCcTHKE CpeiHee TakKe Ha3bIBACTCS CPETHUM apu(PMETHIECKUM — 3TO U3Me-
peHue, OonpeaesieMoe Kak CyMMa BCEX 3HAUCHUM, pa3/ieJIeHHasl HA KOJIMYECTBO 3HAYCHU.
Hamnpumep, nist Toro, 4ro0b! BEIYUCIUTD CPETHUM A0XO0/] B TPYIIIE U3 TPEX UEIOBEK C JOXO01aMU

36 000, 44 000 u 56 000 momIapoB, MOKHO BBIIOJHUTD CIAEAYIOIIYIO KOMaHAY:

> (36000+44800+56000) /3

[1] 45333.33
B R Taxxe ects pynkmus mean(), KOTopasi BRIYUCISET cpeaHee apuPpMETHIECKOE BEKTOpa UH-

CCII.
> mean(c(36000,44000,56000) )
[1] 45333.33

3aodanue: uctionb3ysi GyHKIHUIO Mean() mocuyuTanTe CpeTHUE 3HAUCHHS IJIs1 BCEX YHCIIO-
BBIX ITEPEMEHHBIX USedcars.

Cpennuii 10X01 ATOM TPYIIIBI JIFOJEN cocTaBiseT npumepHo 45 333 nosmtapa. KonuenrtyansHo
3TO MOKHO MPEACTABUTH KaK J1I0XO, KOTOPBIH OB ObI Y KaX/10T0 4eJI0BEeKa, €ciu Obl 0011as
CyMMa JI0X0/1a JIelujach OPOBHY Ha BceX. [Ipu BbIBOJIE MPEABIIYIIMX PE3yNbTaTOB summary()
OBLIM 3a/1aHbI CPEIHNE 3HAYEHUS IEpEMEHHBIX price ¥ mileage. DTu 3HaYEHUS YKa3bIBalOT Ha TO,
YTO TUIIUYHAS MOJAEp KaHHAasi MalllliHa B 3TOM Habope AaHHBIX cTouT 12 962 nomnapa, a mokasa-
Hue ee onomerpa — 44 261. Urto 3to roBopuT 0 naHHbIX? [10CKOIBKY CpelHsIs [IeHa OTHOCHU-
TEJIbHO HU3Kas, TO MOXHO OXHJIaTh, YTO B HAOOpE JaHHBIX COJEPKATCS aBTOMOOMIIN KO-
HoMKITacca. KoHeuHo, cpei HUX MOTYT TakyKe IPUCYTCTBOBATh aBTOMOOMIIH MOBBIILIEHHOM
KOM(OPTHOCTH NOCIEeTHEH MoieNu ¢ 60bIuM npoderom. Ho cpaBHUTENBHO HU3KUN CTaTUCTH-
YEeCKUH MoKa3aTellb CpelHero npodera He MPUBOAUT AOKA3aTENbCTB B MOAJEPKKY 3TOM TUIIOTe-
3bl. BopodeMm, OH Takke He MPEJOCTaBISAET J0KA3aTENbCTB, IO3BOJISIFOIINX IIPOUTHOPUPOBATH
TaKyl BO3MOXKHOCTh. ClieZlyeT HOMHUTH 00 3TOM IIpU JaJbHENIIeM U3ydeHuH TaHHbIX. CpenHee
apudMeTHUecKoe ABJIsIeTCs HauboJee YacTo YIIOMHUHAEMbIM CTATUCTHYECKUM TIOKa3aTeneM IS
M3MEpEHUS CPEHEro 3HauUeHusl B Habope JaHHBIX, OJHAKO HE BCETJIa CaMbIM MOJIXOISAIINM.
JpyrumM 4acTo UCoIb3yeMbIM IIOKA3aTEIEM CPEIHErO 3HAYEHMSI BBICTYIIA€T MEAMAaHa — 3Haue-
HHE, KOTOPOE HaXOAUTCS B CEPEIMHE YIOPSIOUEHHOI 0 clicKa 3HaueHui. Kak u B ciryuae co
cpeaHuM apupmerrueckum, B R ectb ¢pynkums median(), KOTOpyr0 MOKHO IPUMEHUTH K HALTUM
JAHHBIM O 3apIulaTe CJIeIyIOIUM 00pa3oM:



> median(c(36000,44000,56000))
[1] 44000

Nrak, menuannseiil foxox cocranisietr 44 000 gosmapos.

Ha mepBbIii B3I KaXKETCsl, YTO MEAMaHa U cpeaHee apudmernieckoe oueHb moxoxu. Koneu-
HO, cpenHee apudmerndeckoe 45 333 nomrapa u meauana 44 000 gouTapoB HE OYEHB pasiinya-
I0TCS. 3a4EM K€ HY)KHBI J1Ba U3MEPEHMSI CpeAHUX 3HaueHU? [IprunHa 3akioyaercst B TOM, YTO
cpenHee apupMeTHIECKOe U MeIMaHa 0-pa3HOMY 3aBHCAT OT 3HAUEHUH, HAXOIALINXCS Ha Tpa-
HUIIaX Juana3oHa. B yactHocTH, cpenHee apudMeTnieckoe O4eHb YyBCTBUTENIBHO K BEIOpOCaM
— 3HAYEHUSM, KOTOPbIE HETUIIMYHO BEJTUKU WJIM MaJibl IO CPABHEHHIO C OOJILITMHCTBOM JaH-
HbIX. Takum 00pa3oM, OCKOJIBKY cpeliHee apu(pMeTnieckoe 4yBCTBUTENbHEE K BEIOpOCaM, OHO
¢ OoublIel BEpOSATHOCTHIO OyIET CABUTaThCS B OONBIIYIO IIM MEHBIILYIO CTOPOHY MPU HATUYUHU
HEeOO0JIBIIOT0 YKcia SKCTPEMAIIbHBIX 3HAYEHUH.

3aoanue: ucnions3ys Gpynkuuro median() mocuuraiite MeIHaHBI U BCEX YUCIOBBIX IIe-
pemenHsbIx usedcars.

OOpaTuMcs K OTy4YeHHBIM MEMAHHBIM 3HAaYSHHSIM B BBIBOJIE PE3YJIbTaTOB summary() Juist
HabOpa JaHHBIX O MOJIEPIKAHHBIX aBTOMOOWISIX. CpenHee apuMeTHIecKoe U MeIHaHa IS 11e-
HBI TOBOJIBHO OJIM3KU (pa3auyaroTcs MpUMepHO Ha 5 %), OTHAKO pa3HUIIA MEXKAY CPEAHUM
apuMeTHIECKUM U MeInaHoi npobera HamHoro Oosbmie. CpenHee apudMeTHIecKoe mpodera
cocraBmsieT 44 261, uro moutu Ha 20 % Gonbie Mmeauanbl — 36 385. [lockoabKy cpenHee
apudmerryeckoe 00Jiee TyBCTBUTEIBHO K IKCTPEMATIbHBIM 3HAUCHUSM, YeM MEIHaHa, TOT (akT,
4TO cpefHee apupMeTHIECKOe MOTYyYHUIOCh HAMHOTO OOJIbIIe MEeIUaHbl, MOXKET HABECTH Ha
MBICITb, YTO B HA0OpE TaHHBIX €CTh MOJCPKAHHBIC ABTOMOOMIIN C YpPE3BbIUAHO BHICOKUMU 3HA-
yeHusiMH rpodera. YToObl moapoOHee uccieqoBaTh 3TOT (DAaKT, HY>KHO 100aBUTH B aHAIH3 J10-
MIOJIHUTEJIbHYIO CBOJIHYIO CTaTUCTHUKY.

H3mepenue pazopoca: Keapmuiu u nAMUYUCI08A5A CBOOKA

Cpennee apudmeTHuecKOe U MeuaHa MO3BOJISIOT OBICTPO MOTYYUTh CBOAHBIC 3HAYSHHUSI, OJTHA-
KO 9TH U3MEPEHHS CPETHUX 3HAUCHUI MAJIO CKaXKyT O TOM, CYIIECTBYET JIM pa3HOOOpa3ue B U3-
MepeHusx. [ Toro 4To6sl U3MEPUTH pa3HOOO0pa3He, HY>KHO HCIIONIb30BaTh IPYrod THIT CBOI-
HOW CTATUCTHKH, KaCAIOIIHICS pa30dpoca TaHHBIX, — TOT0, HACKOJIBKO TECHO WJIM IIIMPOKO pac-
MpeJieieHbl 3Ha4eHUs. 3HaHue 0 pa3dpoce aeT MpeCTaBlIeHne 0 MAaKCUMyMaX U MUHUMYyMax
JAHHBIX, a TAK)KE O TOM, HACKOJIEKO OOJIBIIIMHCTBO 3HAYCHHUN OJIM3KHU K CpeTHEMY apu(pMeTHUe-
cKoMy U Meauane. [IsTuancnoBas cBojKka — 3T0 HAOOP U3 MATU CTATUCTUYECKUX MOKa3aTese,
KOTOpbIE TPUOIM3UTEIIHFHO OTOOPAXKAIOT pa30pOC 3HAUEHUI HEKOETo Mpu3Haka. Bece atu marth
CTaTHCTUYECKUX MOKa3aTeseil BKIIOYEHBI B BBIXOIHBIE qaHHbIe GyHKIMH summary(). [lepedrc-
JIUM HX TIO TIOPSIIKY:

e wvuHHMYM (Min.);

e 1mepBblid kBapTHIiIb, uin Q1 (1st Qu.);
e wMenuana, unn Q2 (Median);

e Tpetuii kBapTUih, uiau Q3 (3rd Qu.);
e MakcumyM (Max.).

Kak u cnenoBano oxugaTh, MUHUMAIBHOE U MAKCUMATBLHOE 3HAYCHUS SIBIISTIOTCS HAaMOOJIee IKC-
TpeMallbHBIMH 3HAUEHUSMU TPU3HAKA, YKa3bIBasi HA HAMEHbIlIee U HanOOobIee 3HAYEeHUS CO-
OTBETCTBEHHO. J[JIs1 BBIYMCIICHHS 3THX 3HAUYCHUM sl BeKTopa B R ecTh pyHkimu min() u max().
WuTepBan Mexx1y MUHUIMYMOM U MaKCUMYMOM Ha3bIBaeTcs nuanazoHoM. B R ects ¢yHKIus

range(), KOTOpas BO3BpallaeT MUHUMAILHOE U MAKCHMAJILHOE 3HAYCHHE:
> range(usedcars$price)
[1] 3800 21952

Coueranue range() u pazHocTHOU GyHKIMH diff() MO3BONSET BEIYUCIUTH CTATHCTUKY JAMANAa30HA
B OJTHOM CTpPOKE KoJa:



> diff(range(usedcars$price))
[1] 18192

ITepBblii u TpeTuit kBapTin, Q1 1 Q3, — 3TO 3HAUYEHMS, HUKE U BBIIIE KOTOPHIX PACIOIOKEHA
4eTBepTh BceX 3HaueHuil. Hapsany ¢ meauanoii (Q2) kBapTuiu JenaT HaOop TaHHBIX Ha YETHIPEe
YacTH, Ha KXY U3 KOTOPBIX IPUXOIUTCS OJJUHAKOBOE KOJIMUYECTBO 3HaUeHui. KBapTunu siB-
JSIFOTCS YaCTHBIM CITydaeM KBaHTUJICH, PEACTABIAIONINX COOON YnCIIa, KOTOPBIE ACTT JaHHbIE
Ha OJJMHAKOBBIE MO pa3Mepy MHoOkecTBa. Kpome kBapTuiie, B 4MCI0 YaCTO UCHIOIB3YEMbBIX
KBaHTUJIEN BXOAAT TEPTUIIM (JI€JIEHUE HA TPU YaCTH), KBUHTWIN (TISATh YacTe), AeUUIu (IecsITh
YacTei) M MPOIEHTHIIH (CTO YacTel).

IIpoueHTIIIM YaCTO UCIIOIB3YIOTCS I OIIMCaHUs PAHXKUPOBaHUs 3HadeHui. Hanpumep, cTy-
JIEHT, TECTOBBIN 0aJ1 KOTOPOTO OlleHEH Ha 99-i MPOIEHTHIIb, IIOKA3aJl Pe3yJIbTaThl, KOTOPbIE
KaK MUHUMYM HE XyXke, ueM Y 99 % npyrux TeCTupyembix.

Cpennue 50 % naHHBIX MEXAY HEPBBIM U TPETHUM KBAPTUIISIMU IIPECTABIISIIOT OCOOBI UHTE-
pec, MOTOMY 4YTO 3TO MpocTasi Mepa pa3dpoca. Pazanma mexay Q1 u Q3 Ha3pIBaeTCS MEKKBap-
TUJIBHBIM AHana3oHoM (interquartile range, IQR) u Mo>xeT ObITh BBIYMCIIEHA C IOMOIIBIO (PYHK-
nuu IQR():

> IQR(usedcars$price)

[1] 39@8.5

MBpI MOTJTH OBl BEIYMCIIUTE 3TO 3HAYCHHUE JIJIS IepeMeHHol usedcars$price BpyuHyto, IO Pe3yJib-
tatam summary(): 14 904 — 10 995 = 3909. He6onb1as pazHuna MeX1y HalllUMH pacueTaMu U
pesyibratom IQR() oOycioBiena Tem, uro R mnpu BeIBojie pe3yabTaToB summary() aBToMaTH4e-
CKHM OKPYTJISIET YUCIIa.

Oynkius quantile() mpegcrasisieT COO0H YHUBEPCAIBHBIM HHCTPYMEHT IS OTIPE/ICIICHUST KBaH-
TUJIeH B Habope 3HaueHui. [1o ymonganuto Gpynknus quantile() Bo3BpamaeT maTHIUCIOBYIO
cBoKy. Eciiu mpumeHnTs 3Ty QYHKIHIO K IepeMeHHol usedcars$price, TO OTy4YuM Ty XKe

CBOAHYIO CTaTUCTUKY, YTO U paHbLIC:
» quantile(usedcars%price)
a% 25% 58% 75% 108%
3808.8 18995.09 13591.5 14984.5 21592.0

VYkazaB IONMOJIHUTENBHBIN TapaMeTp Probs U UCIMOJIb3Ys BEKTOP, COACPKAIUN TOUKH pa3jelie-

HUSI, MOKHO TIOJTyYHTh TIPOU3BOJIbHBIE KBAHTUIN — Hampumep, 1-if u 99-if mpomeHTHIn:
> quantile(usedcars$price, probs = c(@.81, 8.99))
1% 9%
5425.69 208585.80

DyHKIUS MOCIEA0BATENLHOCTH seq() TeHEPUPYET BEKTOPHI C pABHOMEPHO pacIpeieIeHHBIMU
3HAUEHUSMHU. JTO 0OJEryaeT noxy4eHue Apyrux GpparMeHTOB JaHHBIX, TAKUX KaK KBUHTHIIH,

NIOKA3aHHBIE B CIEAYIOIIEM IIPUMEDPE:
> quantile({usedcars$price, seq{from=8, to=1, by=0.28))
a% 20% 40% GB% 30% 186%
3808.9 18759.4 12993.8 13992.6 1499%.0 219%2.8@

Teneps, 3Has, 4TO TAKOE MATUYMCIOBASI CBOJKA, MBI MOKEM IIEPECMOTPETH CBOJIHYIO CTATUCTUKY
0 MoJiepKaHHBIX MAIIMHAX, OJYYEHHYIO ¢ ToMOoNIb0 summary(). YTo kacaeTcs mepeMeHHON
price, ToO ee MUHUMAalbHOE 3HaYeHue coctasiseT 3800 nomnapos, a MakcuMaibHoe — 21 992.
WHTepecHo, uyTo pazHua Mexay MuHIMyMoM U Q1 coctaBiser okoso 7000 mosutapoB, Kak U
pasHuia Mexxy Q3 U MakCUMyMOM; OJJHaKo pa3zHuia Mexxay Q1 u Mmeauanoit 10 Q3 cocraBiser
npumepHo 2000 nosapoB. DTO TOBOPUT O TOM, YTO HMKHHE U BepxHUE 25 % 3HaueHuit pa3opo-
caHbl OoJiee MIMPOKO, yeM cpeanue 50 % 3HaueHui, KoTopble, 0-BUIUMOMY, O0Jiee TECHO
CrpyNIHUPOBaHbI BOKPYT LIEHTpa. AHAJIOTMYHAs TEHACHLINS Ha0t01aeTcs 171 IepeMeHHON
mileage. JlaHHBII naTTepH pa3dpoca 10CTaTOYHO MUPOKO PACIPOCTPAHEH, U €r0 HA3bIBAIOT
HOpPMAaJIbHBIM paclipesieJieHueM JaHHBIX. Pazbpoc nepemeHHol mileage BBISBIISIET €1lle OJHO MH-
TEpecHOe CBOMCTBO — pa3zHuIa Mexay Q3 1 MaKCUMYMOM HaMHOT'O OOJIbIIIE, YeM MEXKAY MH-
HumymoM 1 Q1. Ipyrumu cioBamu, pazdpoc Mex 1y OOJbIIMMH 3HAU€HUSIMU IIpodera ropasio
OoJblIIe, YeM MEXy MAJIBIMU. DTO OTKPBITHE IIOMOTaeT OOBSICHUTH, TIOUYEMY CpeaHee apudpme-
TUYECKOE 0Ka3al0Ch HAMHOTO Oosblie, yeM MenuaHna. [lockonbky cpennee apupmernyeckoe
YyBCTBHUTEIBHO K SKCTPEMAJILHBIM 3HAUCHHSIM, OHO 0OKa3aJ0Ch BBIIIE, B TO BpEMs Kak MeIuaHa
OCTaJIach Ha TOM K€ YPOBHE. DTO Ba)KHOE CBOMCTBO, KOTOPOE CTAHOBUTCS 00JI€€ OYEBHIHBIM,



Koraa JaHHBIC NPCACTABJICHBI BU3YaJIbHO.

3aoanue: n3yunTe NATUYMCIOBYIO CBOJIKY JJIsl IEPEMEHHBIX price U mileage.

3aganue 5. Buzyanu3zanus 1aHHbIX B R.
W3yunte mpencTaBiIeHHYIO TEOPHUIO, BBIMOIHUTE 3a1aHus. OTueT o mpojenaHHoi paboTe npen-
CTaBbTE B pasjielie oT4era 1o npaktuke «S3bik R u cpena paspadorku RStudio Cloudy.

Bn3ya.1m3almﬂ YUCJIOBBIX MIEPEMEHHBIX: THAIPAMMBbI padMaxa

Busyanu3zaius 4uciiOBBIX IEPEMEHHBIX MOKET OBIThH TIOJIE3HA ISl BBISBICHHS ITPOOJIEM C JIaH-
HbIMH. PactipocTpaHeHHBIM CITIOCOOOM BHU3YyaIH3alliH MSATHYMCIOBON CBOJKH SIBJISICTCS AHa-
rpamMma pasmaxa, TaK)Ke M3BECTHAs Kak <MK ¢ ycamu» (box-and-whisker). Ha quarpamme
pa3maxa 0ToOpaxaroTcs IEHTP U Pa30pOoC YUCIOBON IIEPEMEHHOM B BUJIE, TTO3BOJISIOIIEM OBICT-
PO TIOJIYYHTh TPEACTABICHUE O JIUaNa30He U OTKIOHCHUU TICPEMEHHOM WIIH )K€ CPaBHUTH €€ C
JIPYTHMH [TIEPEeMEHHBIMU. PaccMOTpuM quarpaMmy pa3maxa Juist JaHHBIX O IIeHE U ITpodere 1mo-
JIepKaHHBIX aBTOMOOMIICH. UTOOBI MOMYyYHTh AUAarpaMMy pa3Maxa Juis epeMEHHOH, BOCTIONb3Y-
emcs ¢yHkimei boxplot(). 3amagum mapy TOMOTHUTEIBLHBIX TApaMeTPOB, main u ylab, 4ToObI
N00AaBHUTh K JHAarpaMMe 3arojIOBOK U 0003HAYHTh OCh Y (BEPTUKAIBHYIO OCh) COOTBETCTBEHHO.
Komanapl mocTpoeHus AuarpaMmM pazmaxa Jyist IepeMEHHBIX price u mileage BBITIISIST Tak:

> boxplot(usedcars$price, main = "Boxplot of Used Car Prices",
ylab = "Price ($)")
> boxplot(usedcars$mileage, main = "Boxplot of Used Car Mileage",

ylab = "Odometer (mi.)™)
R BeImact ciaenyromue nzodpaxenus (puc. 1).
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PI/ICYHOK 1. Z[I/Ial"paMMLI pa3Maxa Uil JaHHBIX O HEHEC U Hpo6ere MOACPIKAHHBIX aBTOMOOMIICH

Juarpamma pazmaxa oToOpa)kaeT IATHIUCIOBYIO CBOJIKY, UCTIONB3YsI TOPU30HTAIBHBIC IMHUH U
TOYKHU. [ OpH30HTANIbHBIE IMHUH, 00pa3yIolIe NPIMOYTOJIbHUK B CEpEAMHE KaXJI0T0 PUCYHKa,
otpaxatot 3HadeHus Q1, Q2 (Mmennana) u Q3, ecii CMOTPETH HA AMarpaMMy CHH3Y BBepX. Me-
aHa 0003HaYeHa TEMHOM JIMHKUEH, KOTopasi COOTBETCTBYeET 3HaueHusIM 13 592 nonmapa mo
BEPTUKAIBHON OCH JIJis 1IeHbI ¥ 36 385 mMuutb 1151 ipodera.

Ha mpocTeix nuarpaMmMax pasmaxa, TaKHX Kak JuarpamMmbl, TOKa3aHHBIC HA puC. 1, mupuHa
(GIIIAKAY SBISIETCS] TIPOM3BOJIBHOM M HE OTOOpakaeT KaKyr-TH00 XapaKTepUCTUKY JaHHBIX. J{ist
0oJiee CIIO’KHBIX BHJIOB aHAJIM3a MOYKHO BapbUPOBaTh (POPMY U pazMep «SIIIUKOBY», YTOOBI 00-
JIETYNATH CPAaBHEHHE JAHHBIX 110 HECKOJILKUM TpymnmaM. Eciii BBl XOTHTE y3HATH OOJIBIIE O TAaKUX
GyHKLUAX, HAUHUTE ¢ U3y4eHus: napameTpoB notch u varwidth B jokymenTtanuu k R-QpyHkiun
boxplot(), BBeast komauay ?boxplot.

MuHuMaNbHbIE 1 MAKCUMAIIbHBIE 3HAUEHUSI MOYKHO MPOUILTFOCTPUPOBATH C TIOMOIIBIO «yCOBY,
KOTOpPBIE MTPOCTUPAIOTCSI HUXKE U BBIIIE «SIIHUKA»; OJTHAKO PACIIPOCTPAaHEHHOE COTJIALIeHHUE J10-
MycKaeT JUIMHY «ycoBy» He Oonee uem Ha 1,5 IQR Hmke Q1 wnwm Boitie Q3. JroObie 3HaYCHMS,
KOTOPBIE BBIXOSAT 3a MPEAEIbl 3TOTO MOPOra, CYUTAIOTCA BHIOpOCAaMH U 0003HAYAIOTCS KPYKKa-
MU 00 Toukamu. Tak, HarmoMHto, 4To IQR 115 mepemenHoii price cocrapinser 3909, mpurom



gyro Q1 paBHo 10 995 u Q3 paBuo 14 904. Takum 006pa3oM, BEIOPOCOM SIBIISIETCS JTF000E 3HAYe-
Hue, MeHbiree uem 10 995 — 1,5 x 3909 = 5131,5 unu Ooabmee yem 14 904 + 1,5 x 3909 = 20
767,5. Ha nuarpamme pazMaxa JJisi IEpEMEHHOM price BUIHBI Ba BEIOpOca cBepXy u cHU3y. Ha
JyarpaMMme pazMaxa nepeMeHHOH mileage B HUXKHEH 4acTH BHIOPOCOB HET, I03TOMY HUXKHHM
«yC» TIPOCTUPAETCS 0 MUHUMAJILHOTO 3HaUeHUs 4867. BBepxy Mbl BUAUM HECKOJIBKO BBIOPO-
coB, npeppimaromux oTMeTKy 100 000 Muss. iIMeHHO 3TH BRIOPOCH OTBETCTBEHHEI 3a TO, UTO,
Kak OBbUIO BUJIHO, CpeaHee apu(METHYECKOE 0Ka3aJI0Ch HAMHOTO OOJIbIIe, YeM MEAHAaHa.

Bn3ya.1m3almﬂ YUCJIOBBIX IEPEMEHHBIX: THCTOTPAMMBbI

['ucrorpamma — 3To elie 0JJHO CPEJICTBO BU3yallM3aluy pa3dpoca 3HaU€HUH YHUCIOBOM mepe-
MEHHOH. [ 'McTorpaMma 1oxoska Ha quarpaMMmy pa3maxa TeM, 4TO JEJIUT 3HAa4CHUs [IEPEMEHHOU
Ha 3apaHee ONpeesIeHHOE KOJIMYECTBO YacTeil, uiau uHTepBaioB (bin), KOTOpbIE UTPAIOT POIIH
«KOHTEHHEpOB» /I 3HaYeHn. OTHAKO Ha STOM CXOJCTBO 3akaHunBaercs. Ecinu auarpamma
pa3Maxa COCTOUT U3 YEThIPeX YacTel, ColepiKalluX OJMHAKOBOE KOJIMYECTBO 3HAYEHUII, HO pa3-
JMYAIOMIMXCS [0 TUAMa30Hy, TO Ha THCTOTPaMMe HCIIONB3YeTCsl O0JIbIIee KOJINIECTBO YacTei
OJIMHAKOBOT'O JIMAIa30Ha, a €€ HHTEPBaJIbl MOTYT COCTOSTh U3 PA3HOTO KOJIMYECTBA 3HAYCHHIA.
JJist TOro 9T00BI MOCTPOUTH THCTOTPAMMY ISl TAHHBIX O IIEHE U Mpo0eTe MOoJIepKaHHBIX aBTO-
MoOuJIel, MO>KHO BocTionb3oBaThest pyHkuueit hist(). Kak u B cinydae ¢ quarpammont pazmaxa,
3aJ1a/IMM 3ar0JIOBOK PUCYHKA, UCIOJIB3Yys MapaMeTp main, ¥ BBEIEM MMsI OCH X C ITOMOIIBIO Ta-
pametpa xlab. KomaHp1 U151 TOCTPOESHMS TUCTOTPAMM BBITJISAST TaK:

> hist(usedcars$price, main = "Histogram of Used Car Prices",
xlab = "Price ($)")
> hist(usedcars$mileage, main = "Histogram of Used Car Mileage",

xlab = "Odometer (mi.)")
['mcTorpammel, KOTOpPBIE OYAYT CO3AAHBI IIPH ATOM, IIPUBEICHBI HA pHC. 2.
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Pucynok 2. 'mcrorpaMMbl TaHHBIX O IIeHE U TIpo0ere Toep)KaHHBIX aBTOMOOMIIEH

['mcTorpaMmma COCTOMT W3 MHOXKECTBA CTOJIOIOB, BBICOTA KOTOPBIX COOTBETCTBYET KOJIHUYECTBY,
WIN 4aCTOTE, 3HAYCHUH, MTOMaJAl0MINX B KaXKAbIi HHTEpBaI;, BCE MHTEPBAJIbI UMEIOT PaBHYIO
mprHYy. BepTukanpHbIe THHIH, KOTOPBIE Pa3/IeisIFOT CTOIOIBI, KaK MTOKa3aHO Ha TOPU30HTAIb-
HOM OCH, YKa3bIBalOT HA HAYAJIbHYIO U KOHEYHYIO TOUKH JIMara30Ha 3Haue€HHH, ONa alonux B
JTaHHBIN UHTEPBAJL.

Bo3M0xHO, BBl 3aMETHIIH, YTO Y IPUBEACHHBIX BBIIIE THCTOIPAMM pa3HOE KOJIMYECTBO HHTEPBA-
JI0B. DTO CBSI3aHO C TeM, 4TO QpyHKIHMS hist() mbITaeTcst ONpeaeIuTh ONTUMAIBFHOE KOJIMYECTBO
MHTEPBAJIOB JUIS 3aJaHHOTO JIMana3oHa nepeMeHHON. J{J1st Toro 4ToObI U3MEHUTH 3HAUCHHE,
npeJiaraeMoe o yMoJ4aHHIo, HCToNb3yiTe napamerp breaks. Eciu mpucBouTs 3TOMY Napa-
METpY IEeN0YNCICHHOE 3HaueHne, Hanpumep breaks = 10, To OyneT cozgaHo poBHO AeCATh WH-
TEPBaJIOB OJIMHAKOBOM IMIUPHUHBI, & €CITH 3a7aTh BEKTOP, Takou kak ¢(5000, 10000, 15000,
20000), To pa3aeneHre Ha HMHTEPBANIBI Oy/IET BHIMOIHEHO MO YKa3aHHBIM 3HAYCHHSIM.



Ha rucrorpamme nepeMeHHOH price KaXKablil U3 IECATH CTOJIOIIOB COOTBETCTBYET MHTEPBATY
2000 mommapos, ot 2000 1o 22 000. CaMblit BEICOKHH CTOJIOEI, pacIiONIOKEHHBIN B IIEHTPE PU-
CyHKa, cooTBeTcTBYET auana3ony ot 12 000 no 14 000 nomtapos u yacrote, paBHoit 50. ITo-
CKOJIbKY U3BECTHO, YTO JJaHHBIE OXBaTHIBAIOT 150 aBTOMOOMIIEH, TO TPETh BCEX aBTOMOOMIICH
onieauBaetcs Ha cyMmmy oT 12 000 go 14 000 mommapos. [Touru 90 aBTroMOOMIIel — GoJee moo-
BUHBI — Tipoaatorcs no neHe ot 12 000 mo 16 000 momnapos.

['ucrorpamma nepeMeHHON mileage COCTOUT U3 BOCEMHU CTOJOIOB, TIPECTABIIS IOIIUX HHTEPBA-
a1 o 20 000 Muitb kax b, ot 0 10 160 000 Muiib. B oTiiuKe OT ructorpaMMbl IEPEMEHHOM
price, camMblii BEICOKHIA CTOJIOCT] HAXOIUTCS HE B IIEHTPE, a B JICBOK YacTu auarpaMmel; 70 aBTo-
MOOWJICH, TTONAJA0NTUX B 3TOT HHTEPBAJI, UMEIOT moka3zanus ogomeTpa oT 20 000 xo 40 000
MUTb. BBI TaKKe MOTIIH 3aMETUTh, 4TO (POpMa ITUX JABYX THUCTOTPAMM HECKOJIBKO pa3iIuvHA.
IToxoke, 4TO IIeHbI Ha MOJEP>)KaHHBIE aBTOMOOMIIM UMEIOT TCHICHIIMIO PABHOMEPHO Pa3IeisIThCs
10 00€ CTOPOHBI OT CEPEIUHBI, & IPOOETH ABTOMOOUIICH BBITATHUBAIOTCS BIIPABO. JTa XapaKTEPH-
CTHKa M3BECTHA KaK KOd(PuimeHT acummeTpuu (skew) nim, TouHee, moJIoKUTEIbHBIN Ko u-
[IUEHT aCHMMETPHH, TOTOMY YTO BEPXHHUE 3HAYCHHMSI (ITpaBasi CTOpPOHA) pa30pocaHbl TOpas3ao
OoJibllie, YeM HIKHHE (J1eBasi cTopoHa). Kak moka3aHo Ha puc. 3, TaKue THCTOIPaMMBbI JaHHBIX
BBITJISAJIAT PACTHYTHIMU C OJHOU CTOPOHBI.

AN PA

MonoxurensHbin Hyneson koadppuumeHT OrpuuarensHsin
KO3 PUUMEHT aCUMMETPUN acuMmmMeTpumn K03 duumeHT acuMmmMmeTpmun
PI/IcyHOK 3. TpI/I nmpuMepa Koa(bcpI/IuI/IeHTa ACHUMMCTpPHH, IIOKA3aHHbIC HA NJICATTU3NPOBAHHBIX I'U-
cTorpaMmax

Bo3MokHOCTH OBICTPOI TMAarHOCTUKU TaKUX NATTEPHOB JUIS HAIIMX JAHHBIX SABJSETCS OJHON U3
CHWJIBHBIX CTOPOH TMCTOIPaMMbl KaK MHCTPYMEHTA UCCIIEI0OBAHUS TaHHBIX. JTO CTAHET €Il BaX-
Hee MPU U3YYEHHUH JPYTrux Mojenel pa3opoca YMCIOBbIX JaHHBIX.

HNuTepnperanusi YUCJIOBbIX JAHHBIX: PABHOMEPHOE H HOPMAJILHOE pacnpeaeIeHue

I'ucrorpammel, IuarpaMMsl pa3Maxa U CTaTUCTUYECKUE JaHHBIE, ONIMCHIBAIOIINE CPEHUE 3HA-
YeHus ¥ pa3dopoc, MpeACTaBIAI0T COO0H CIIOCOOB! UCCIIeI0BaHUS pacIpeIesIeH s 3HAUCHUH Te-
peMeHHOU. Pacripenenienne nepeMeHHON ONKMCBIBAET BEPOSTHOCTD NOMNAJIAHNS €€ 3HAUCHUS B
pasin4Hble quana3oHsl. Eciy Bce 3HauUeHHUs paBHOBEPOSTHBI — HAIlpUMep, B HA0Ope 1aHHbBIX, B
KOTOPOM 3alKCaHbl 3HAUEHNUs, BbIMAAI0LI1e TP OPOCaHNU UTPAIbHOTO KyOHKa, — TO TaKoe
pacrpeneneHrue Ha3bIBaeTCsl paBHOMEPHBIM. PaBHOMEpHOE pacipeiesieHHue JIETKO paclio3HaTh Ha
TUCTOrpaMMe, MOCKOJIbKY €ro CTOJIOIBI IPUMEPHO OJIMHAKOBOM BBICOTHI. | MCTOrpaMMa paBHO-
MEpHOTO pacIpeesieH s puBeieHa Ha puc. 4. BaKHO OTMETHTD, UTO HE BCE CllydaiiHble COObI-
THUS ABJISIOTCS PAaBHOMEPHO pactipeaeneHHbIMU. Hanpumep, 6pocanue mecTUrpaHHOrO Urpaib-
HOT0 KyOMKa CO CMELIEHHBIM LIEHTPOM TSKECTH NMPHUBEIET K TOMY, YTO OJJHH yHucia OyayT BbINa-
naTh yaiie, yem apyrue. Kaxapiit Opocok KyOrKa NpUBOIUT K CIIy4alfHO BHIOPAaHHOMY YHCITY,
OJIHAKO BEPOATHOCTD UX BBINAJCHUS HEOJUHAKOBA.

Pucynok 4. PaBHoMepHOe pacnpeziefieHre, IpeACTaBIeHHOE B BUAE UACATU3UPOBAHHOMN I'MCTO-
IrPaMMBbl

Bo3zbMmewm, k ipuMepy, JaHHBIE O IIEHE U MTpobere rnoaep>kaHHbIX aBToMoOmIeld. OHU SIBHO HEO/I-
HOPOJIHBI, TIOCKOJIbKY OJTHU 3HAa4eHHsI, OUEBU]IHO, OOJIee BEpOSITHBI, UeM Apyrue. B cyniHocry,



Ha TUCTOTpaMMe MePEMEHHOM price BUAHO, YTO 3HAUCHUS CTAHOBSITCS TEM MEHEE BEPOSITHBIMH,
YeM Jlajibllie OHU HAaXOATCS OT 00EUX CTOPOH LIEHTPAIbHOTO CTONONA, YTO MPUBOJIUT K KOJIOKO-
J1000pa3HOMYy pacrnpezeneHuto. Takoe pacnpesiesieHue HaCTOJIbKO IHUPOKO PaCIPOCTPAHEHO
Cpelu peajbHbIX TaHHBIX, UTO SBJIAETCSA OTIUUUTEIHLHOM YEpTOil TaK Ha3bIBAEMOT0 HOPMAJILHOTO
pactipenenieHus. XapakTepHas KOJIOK0JI000pa3Hasi KpuBasi HOPMaJIbHOTO paclpeieeHus oKa-
3aHa Ha pucC. 5.

Pucynok 5. HopmanbsHoe pacnpenenenue, Noka3aHHOE Ha UI€aIM3UPOBaHHOM THCTOrpaMMe

CylecTByeT MHOXKECTBO THIIOB PACIPEICICHHI, HE SBJISFOIINXCS HOPMAIIbHBIMH, OJTHAKO MHO-
THUC ABJICHHUA PCAJIbHOTO MUpPa CO3AI0T JaHHBIC, KOTOPBIC OIMMUCBIBAIOTCA C ITIOMOIIIBIO HOpMaAJlb-
HOT'O pacIpeieieH s, MO3TOMY CBOMCTBAa HOPMAIBHOTO PaCIpeICICHUS U3yYCHbI OUCHb 10-
JPOOHO.

N3mepenue pa3dpoca: TuCHepCcHsi U CTAHAAPTHOE OTKJIOHEHHE

PacnpeneneHue mo3BosieT XapaKTepr30BaTh OOJIBIIIOE KOJTHYECTBO 3HAYCHUH, UCTIONB3YS
MEHbIIIee KOJIMYECTBO mapamMeTpoB. HopManbHoe pacnipenenenue, KOTOpOe OMUCHIBAET MHOXKE-
CTBO THIIOB PEAIbHBIX JIAHHBIX, MOXET OBITh OMPEACICHO BCEro ABYMs TapaMeTpaMK: LIEHTPOM
U pazopocom. LleHTp HOpMaIbHOTO pacTpeeNeHus ONPEIEIIIETCS €r0 CPEAHUM aprupMeTHIe-
CKUM 3HauCHHEM, KOTOpOE OBLIO MCIIOJIb30BaHO paHee. Pa3dpoc n3Mepsiercsi CTaTUCTUYECKUM
napamMmeTpoM — CTaHAAPTHBIM OTKJIIOHCHUCM.

Jlist Toro uToOBI paccunTaTh CTAHIAPTHOE OTKIIOHEHHE, HEOOXOJMMO CHaYaja BBIYUCIUTE JAHC-
nepcuto (variance, Var), KoTopas onpeaesieTcsi Kak CpeTHEKBaApPaTUIEeCKOe OTKIIOHEHUE MEXKTY
Ka)KIbIM 3HaYCHHEM U CpeIHUM apudmeTrndeckuM. B marematndeckoii HOTallMK JUCTIEPCUS
Habopa U3 n 3HaYEHUN B HA0OPE C UMEHEM X OTpeesieTcs 1o hopMyie:

‘ I n )
P /\, 2 - X, 2 .
Var(X) = o ,,;;(, 1y}

['peueckast OykBa «Mr0» (BHEIIIHE IMOX0Kas HA M WIK U) 0003HaYaeT cpeiHee apuphMeTuIecKoe,
a cama ucrnepcust 0003HavaeTcs rpedeckoit OykBoi «curma» B kBajpare. CTaHIapTHOE OTKJIIO-
HeHue (standard deviation, StdDev) npeancrasnsier co6oii KBaipaTHbI KOPEHb U3 TUCIEPCUU U
o0o3HauaeTcs OyKBOI «cUrMay:

I 1 9
StdDev(X) =6 = | — Z(-‘} H)°.

B R asist BBIYHCIICHHS JUCTIEPCUN M CTAHIAPTHOTO OTKIIOHEHUS MCTIONB3YIOTCS QyHKIMH var() u
sd(). Harmpumep, eciii BBIYUCITUTD AUCIICPCHIO U CTAHIAPTHOE OTKJIOHCHHUE IO BEKTOPAM price
mileage, TO MOTyYUM Cleayromee:

> var(usedcars$price)

[1] 9749892

> sd(usedcars$price)

[1] 3122.482

> var(usedcars$mileage)

[1] 728033954

> sd(usedcars$mileage)

[1] 26982.1

[Tpu uHTEpHIpETalivU IUCTIEPCHH OOJIBIINE YUCIIA YKA3bIBAIOT HA TO, YTO JaHHBIE Pa30pOCcCaHbl
OoJee MUPOKO OTHOCUTEIBHO CpeHEro 3HaueHus. CTaHAapTHOE OTKIOHEHHE TIOKa3bIBACT,
HACKOJIBKO B CPEIHEM KaXJ10€ 3HAYCHUE OTIIMYAETCS OT CPEIHETr0 apu(PpMETUIECKOTO.



Ecnu BEIYMCINTH 3TH CTATUCTUYECKUE TaHHBIC BPYUHYIO, HCTIONB3Yys (DOPMYITBI, TPUBEICHHBIC
BBIIIIE, TO PE3yJIbTAT OyI€T HECKOJIBbKO MHOM, YeM €CJIM 3a/IeMCTBOBAaTh CTaHAapTHHIE R-
¢yHKIHU. DTO CBSI3aHO C TEM, YTO B IPUBEACHHBIX (POPMYIIaX UCTIONB3YETCs TUCTIEPCHS COBO-
KYIHOCTH (KOTOpast JeIUTCs Ha n), a B R — BbIOOpouHas aucnepcust (KOTopasi AeTUTCs Ha n —
1). 3a uckiIrOYeHnEM O4YeHb MaJICHPKUX HAOOPOB AHHBIX, PA3IMUNE HEBEIHKO.

CrangapTHOE OTKIIOHEHUE MOXKET UCIIONIb30BAThCS ISl TOTO, YTOOBI OBICTPO OIIEHUTh, HACKOJIb-
KO 3KCTPEMaJIbHBIM SIBJISIETCS TAaHHOE 3HAUEHUE, UCXO/IS U3 MIPEAIIONIOKEHNS, UYTO pacipeiee-
HUeE sBIIseTCS HOpManbHBIM. [IpaBuiio 68—95-99,7 rimacut, 4To nMpu HOPMAJIBHOM pacipeaese-
HUU 68 % 3HAYCHUIN HAXOATCS B MpEAeiax OJHOrO CTAHJAPTHOTO OTKJIIOHEHUS OT CPEHET0
apuMeTHUIecKoro, B TO BpeMs Kak 95 u 99,7 % 3naueHuil HaXOAATCs B Mpezeiax JIByX U Tpex
CTaH/IapPTHBIX OTKJIOHEHUN COOTBETCTBEHHO. JTO IIOKA3aHO Ha pHuC. 6.

341 %

-30 -20 -1 1 1o 20 3o

HopmanbHoe pacnpeaeneHue

Pucynoxk 6. [IpouieHT 3HaYeHHi B ipeAeax OJHOTO, IBYX M TPEX CTAaHAAPTHBIX OTKJIOHEHHHA OT
CpeaHero apu(pMETHIECKOTO MTPU HOPMATLHOM pacipeaeIeHUN

[TprMeHuM 3Ty MH(OPMALIMIO K JaHHBIM O MOJEPKAHHBIX aBTOMOOWIsAX. M3BecT HO, UTO cpen-
Hee apu(MeTHIecKoe U CTaHAapTHOE OTKIOHEHHE IIeHbI cocTaBisuiu 12 962 u 3122 nommapa co-
OTBETCTBEHHO. TakuM 00pa3oM, U3 MPEANOIOKEHHS 0 HOPMAIBHOM paclpe/IeIeHUH 1IeH Cleay-
€T, YTO pUMepHO 68 % aBTOMOOMIIEH B MPUBEACHHBIX JaHHBIX PEKJIAMUPOBAIKCH I10 LIEHAM
Mexnay 12 962 — 3122 = 9840 nomnapamu u 12 962 + + 3122 = 16 804 nonnapamu.

[TpaBwmio 68—95-99,7 mpuMEHHMO TOJBKO B ClTydae HOPMAIILHOTO pacipeIeICHH s, OTHAKO Oa-
30BbIA MIPUHIUN paboTaeT JUIst F0ObIX JAHHBIX; 3HAUEHHS, TPEBBIIIAIOIINE TPU CTaHAAPTHBIX
OTKJIOHEHUS OT CPETHETO apHU(PMETHIECKOTO, YPE3BBIUANHO PEIKH.

KareropuanbHble nepeMeHHbIe

Kak BbI moMHHTE, HAOOP JAHHBIX O MOJEPKAHHBIX ABTOMOOMIISIX COJEPKHUT TPU KaTeropualb-
Hble nepeMeHHble: model, color u transmission. B R 3Tu nepemenHbIie coXpaHEeHbI KaKk CUMBOJIb-
Hble (chr) BeKTOpBI, a He Kak Tul factor, MOTOMY 4TO MpH 3arpy3Ke JaHHBIX ObLT HCIIOJIb30BaH
napamertp stringsAsFactors = FALSE. Kpowme Toro, XoTs nepemeHHas year XpaHUTCS B BUJIE
YUCIOBOTO (int) BEKTOPa, KaX/Ibli rOJl MOXKHO MPEJICTABUTh KaK KaTEropuio, IPUMEHIEMYIO K
HECKOJIbKUM aBTOMOOUIIsAM. [loaTOMY mepeMeHHy10 year Takke MOKHO paccMaTpuBaTh Kak Ka-
TeropuanbHyo. [To KOHTpacTy ¢ YMCIOBBIMU JAHHBIMU KaTerOpualibHbIe JaHHBIE OOBIYHO HC-
CJIEAYIOTCS C UCTIOJIb30BAHUEM TA0JIUI], @ HE CBOJHON CTATUCTUKU. Tabmuia, npeacTaBisomas
OJIHY KaTerOpHaJIbHYIO IEPEMEHHYIO, Ha3bIBAaeTCs TaOIUIel 4acTOTHOCTH. YTOOBI TOCTPOUTD
TaOJIMIlY YaCTOTHOCTH I JJAHHBIX O TOJEp>KaHHOM aBTOMOOMIIE, MOKHO BOCITOJIb30BAThCS
bynkuueit table():

> table(usedcars$year)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
3 1 1 1 3 2 6 11 14 42 49 16 1

> table(usedcars$model)

SE SEL SES

78 23 49

> table(usedcars$color)

Black Blue Gold Gray Green Red Silver White Yellow
35 17 1 16 5 25 32 16 3



PesynbpTatom pabots table() SBISIOTCS CIIMCKH KAaTETOPU HOMHHATBLHOU MEPEMEHHOM U KOJTH-
YEeCTBO 3HAYEHUI, MONAIAI0NIUX B KOXKyI0 KaTeropuio. M3BeCcTHO, 4TO HA0Op JAHHBIX BKIIIOYAET
ceegenust o 150 mogep kaHHBIX aBTOMOOMIISIX, M MOKHO OMPEACIUTh, YTO IPUMEPHO TPETh BCEX
aBroMoOwtel BoimymieHa B 2010 roxy, yuutsias, uto 49 / 150 = 0,327. R Taxxe mo3BOJSIET BBI-
YUCIUTD MPOTOPLUHU TaOJIUIBI HAPSMYIO, C TOMOIIBIO KOMaH bl prop.table() ams Tabnuiel, co-
3maHHou (hyHKIHeH table():

> model table <- table(usedcars$model)

> prop.table(model table)

SE SEL SES
0.5200000 9.1533333 0.3266667

Pesynbratsl prop.table() MOXKHO 00BEAMHATE C APYTUMH (PYHKIIUAMH R 11 ipeacTaBieHUs BbI-
BO/A B Ipyroi ¢popme. [Ipeanonokum, 94To Mbl XOTUM OTOOPa3UTh Pe3yIbTAThl B MPOIICHTAX C
OJIHUM JECSITUYHBIM 3HaKOM. J[JIs1 7TOro MOKHO YMHOKUTH Iiponiopiuu Ha 100, a 3ateM Boc-
noJab3oBatbes pynkuueit round(), ykaszas digits = 1, Kak Mmoka3zaHo B CIEAYIOIIEM TpUMepe:

> color_table <- table(usedcars$color)

> color_pct <- prop.table(color_table) * 100

> round(color_pct, digits = 1)
Black Blue Gold Gray Green Red Silver White Yellow

23.3 11.3 0.7 10.7 3.3 16.7 21.3 10.7 2.9

OT0 Ta ke UH(OpMaIUs, YTO U B pe3yJbTaTe BBHIIOIHEHUS prop.table() mo yMom4aHuio, 0JHAKO
BHECEHHBIC U3MEHEHHS 00JIETYaI0T YTEHHE JaHHBIX. Pe3ynbTaThl HOKa3bIBAIOT, YTO Hanboee
pacrpoCTpaHEeHbl YepHbIE MAILIMHBI, B 3TOT I[BET OKpallleHa NoYTH 4eTBepTh (23,3 %) Bcex pe-
KJIaMupyeMbIX aBToMoOusell. Ha Bropom mecte HaxoquTcsi cepeOpucThiii ¢ mokaszarenem 21,3
%, a Ha TpeTheM — KpacHbI, 16,7 %.

N3mepeHue cpefHUX 3HAYEHMIi: MOIa

B craructryeckoil TEpMHUHOIOTUN MOJIa — 3TO CBOMCTBO, 3HaYEHUE KOTOPOTO BCTPEYAETCS Ya-
e Bcero. [Too0HO cpeHeMy apuMeTnyeckoMy U MeMaHe, MOJa BBICTYNAET elle OJHUM I0-
KazaresieM cpeAHero 3HaueHus. OOBIYHO MOJIa UCTIOIb3YETCs Ul KaTeropualbHbIX JaHHBIX, [10-
CKOJIBKY cpeJiHee apu(MeTHiecKoe U MelnaHa JUlsi HOMUHAJIBHBIX IIEPEMEHHBIX HE OIPe/IEJICHBI.
Hampumep, B 1aHHBIX 0 MoiepKaHHBIX aBTOMOOWIISIX MO/1a IepeMeHHoi year paBHa 2010, mist
nepemeHHbIX model u color — SE u Black cootBeTcTBeHHO. [lepemennas MoxeT umeTs 6oiee
OJHOI MOJbI; IEPEMEHHAS C OJTHOM MOJIOM SBJISIETCS YHUMOJIAJBbHOMW, a IEpEMEHHAs C IByMS
MoJaMH — OUMo1anbHOM. JlaHHBIE C HECKOJIBKUMHU MOAAMHU Ha3bIBAIOT MYJIbTUMOIAIbHBIMU.
Bbl Mornu nogymaTh, 4yTO JUIsl BIYMCIEHUS MOJbI B R MOXXHO ucnonbs3oBaTh pyHKIMI0 mode(),
HO B R 3Ta QyHKIMS UConb3yeTcs He JUIsl BBIYMCIIEHUS CTAaTUCTUYECKON MOJIBI, a /I ToJIy4e-
HUS TUIA IEPEMEHHOMN (YUCIIOBOM, CIMCOUYHBIN U T. I1.). YTOOBI MOTYYUTHh CTATUCTUUECKYIO MO-
1y, IOCMOTPUTE Ha pe3yibTaT PyHKIUH table() 1u1st KaTeropuu ¢ HauOONBIIMM KOJIUYECTBOM
3HAYEHHM.

OpHa UM HECKOJIBKO MOJ| UCIIOJIB3YIOTCS sl KAUECTBEHHOTO aHAIN3a, TI03BOJISAS TOHATH BaX-
Hble 3HayeHus1. OHAKO OMACHO yIEIATh MHOI'O BHUMaHUS MOJAM, IIOCKOJIBKY CaMO€ pacIipo-
CTPaHEHHOE 3HaUYEHHUE HE BCET/A ABJIAETCA JOMUHUpPYoUMM. Hanpumep, HECMOTpsI Ha TO UTO
YEepHBI ObLT €IMHCTBEHHBIM CaMbIM MOMYJSPHBIM [[BETOM aBTOMOOWJISI, TAKOM I[BET UMEIOT HE
0oJiee 4eTBEPTH BCEX peKJIaMHUPYEMBbIX aBToMoOmeH. Jlydie JyMaTh O COOTHOILIEHUH MOJT C
ocTaJbHBIMU KaTeropusiMu. CyliecTByeT JIU O/IHAa KaTeropusi, KOTopas JOMUHUPYET HaJl BCEMU
OCTAJIbHBIMHU, HJTH JK€ TaKUX KaTeropuil Heckoibko? I[Too0HbIe pa3MBIIIUIEHUS O MOJax CIIOCO0-
HBI IOMOYb T€HEPUPOBATH MPOBEPSIEMbIE TUIIOTE3bI, 3aaBasi BOIIPOCHI O TOM, TOYEMY OJHH 3Ha-
yeHus 6oJiee pacrpocTpaHeHsl, ueM Jpyrue. Ecim yepHbiit 1 cepeOpucThiit — Hanbosee nomy-
JISIpHBIE 1IBETA MO/IEP>KAHHBIX aBTOMOOMIIEH, TO MOXKHO MPEIOI0KUTh, UTO 3/1€Ch ONMMCAHBI aB-
TOMOOMJIM KJ1acca JIIOKC, KOTOPbIE, KaK MPaBHJIIO, BBIITYCKAIOTCS B 60JIee KOHCEPBATUBHBIX 11BE-
Tax. Mnm >xe 3Tu 11BeTa MOT'YT yKa3bIBaTh Ha aBTOMOOMIIN 3KOHOMKJIAcCa, BEIOOP 1IBETA KOTOPBIX
BECbMa OTrPaHUYEH. 3alIOMHHUM 3TO U IPOAOKUM paccMaTpuBaTh JaHHble. CunTast MOJbI CTaH-
JApTHBIMM 3HAYE€HUSMH, MBI MOKEM IIPUMEHUTH KOHILETIUIO CTATUCTUYECKON MOJIBI K YHCIIO-



BbBIM JaHHBIM. CTpOI‘O TOBOpA, €ABa JIK MOJia GYI[CT HUMETH CMBICJ OJIA HerepBIBHOﬁ NepCMCH-
HOM, TaK KaK y Hee He CYIIECTBYET JBYX MOBTOPSIOMIMXCS 3HaUeHUM. OJIHAKO, €CJIM MPEeacTa-
BUTH MOJTy KaK CaMblii BEICOKHI CTOJIOCI] Ha THCTOTPaMMeE, MOXKHO HUCCIICIOBATh MOJBI TAKUX
NEepPEeMEHHBIX, Kak price u mileage. [lone3no OyneT U3yunuTh MOy MPU HUCCIAEAOBAHUN YHCIOBBIX
JaHHBIX, B HaCTHOCTH, ‘ITO6BI MMPOBCPUTDH, ABJIAKOTCA JIX JAHHBIC MYJIbTUMOJAJIbHBIMHA (pI/IC 7)

DA

YHUMoAansHoe pacnpeaenexue BumopaneHoe pacnpeaeneHve

PI/IC}’HOK 7. 'unoreTuyeckue pacnpeaciI€Hnd YMCIOBBIX JaHHBIX C O,I[HOP'I " IBYMs MOJlaMU

B3anmocBsi3u Meky nepeMeHHbIMH
Jlo cux mop MblI paccMaTpUBalI MepeMEHHbIE MO OTAECTbHOCTH, BEIYUCIISIS TOJIBKO OJHOMEPHYIO
CTaTUCTHUKY. B mporiecce ObuH 3a7aHbl BOIIPOCHI, HA KOTOPHIE BbI HE MOTJIM OTBETUTH PaHBIIIE.
e (O3HaualoT JM JAaHHBIE O IIeHE U Mpobere, YTo UCCIEAYIOTCS TOJBKO aBTOMOOHIIU JKO-
HOMKJIacca, WM Cpelld JaHHBIX €CTh aBTOMOOWIJIM KJlacca JIIOKC ¢ OONbIIUM Mpoberom?
00
e MoOXHO T HA OCHOBAaHUHU B3aMMOCBS3EH MEXIy MOJENbIO U LBETOM CJAENaTh BBIBOJI O
TUIIE aBTOMOOMIIEH, KOTOpPbIE MBI HccleayemM?

OTBeThI Ha TOJOOHBIE BOMIPOCH MOYKHO TTOJIYYUTh ITYyTEM U3yUEHHsI TBYMEPHBIX OTHOIICHHUMN, TO
€CTh B3aUMOCBSI3€H MeX 1y IByMs lepeMeHHbIMH. OTHOIIEHUS MeXay 0oJiee yeM IByMs Iepe-
MEHHBIMHU Ha3bIBAKOTCS MHOTOMEpHbIMHU. HauHeM ¢ 1BymepHOro ciryqasi.

Buszyanu3anusi OTHOIIEHUI: IUarpaMMbl pa3opoca

Juarpamma pa3zdpoca BU3yalTU3upyeT JBYMEPHbIE OTHOIIEHUS MEX/1y YMCIOBBIMH MTPU3HAKAMHU.
OT0 IByMepHOE U300pakeHue, Ie Ha KOOPAMHATHON IUIOCKOCTH HaHECEHbl TOUKH, TaK 4TO 3Ha-
YEeHHsI OAHOTO IIPU3HAKA OTKJIAABIBAIOTCA 10 TOPU30HTAIIBHOM OcU X, a 3HAYEHUS IPYroro Mnpu-
3HaKa — I10 BEPTUKAIBHOM ocH Y. [IaTTepHbI pacronokeHns TOYeK OTPakatoT OCHOBHBIE B3aH-
MOCBSI3M MEX]ly STUMHU JABYMS MpU3HaKaMu. UTOOBI OTBETUTH Ha BONIPOC O COOTHOILIEHUH LIEHBI
U mipo0era, mocTpouM auarpammy pazopoca. s aToro BocronszyeMes pynkiment plot() ¢ ma-
pameTrpamu main, xlab u ylab. YtoOsl mpuMeHUTH plot(), HaM HY>KHO OINPeeIUTh BEKTOPHI X U Y,
coJieprKalllie 3HaueHus1, UCTOJIb3yeMble JJIsl MO3UI[MOHUPOBAHUS TOUEK Ha PUCYHKE. XOTs BbI-
BOJIbI HE 3aBUCST OT TOTO, KaKasi MIMEHHO NepeMeHHas Oy/ieT BbIOpaHa Juisd ocH X, a Kakas — JJIs
ocu Y, o01iee coriaimieHnue TakoBO, YTO B KaUeCTBE NIEPEMEHHOH Y BhIOMpaeTcs Ta, KoTopas
MPEOJIOKUTEIBHO 3aBUCUT OT JPYToM (M MO3TOMY Ha3bIBAa€TCs 3aBUCUMOII nepemeHHoi). [1o-
CKOJIBKY IPOJIaBell HE MOKET U3MEHHUTh TIOKa3aHUsl OJJOMETpa aBTOMOOMIISA, po0er Bpsij i 0y-
JIET 3aBUCETH OT IIeHbl. Hao00poT, rumnoTe3a COCTOUT B TOM, YTO II€Ha aBTOMOOWIIS 3aBUCUT OT
nokazaHui ogomerpa. [ToaTomy B kauecTBe 3aBUCHUMOI TepeMeHHON y Mbl BbIOepeM 1eny. [on-
HOCTHIO KOMaH/J1a IOCTPOEHUS AMAarpaMMbl pa30poca BBITJISIAUT TaK:
> plot(x = usedcars$mileage, y = usedcars$price,

main = "Scatterplot of Price vs. Mileage",

xlab = "Used Car Odometer (mi.)",

ylab = "Used Car Price ($)")
B pesynbrare nonyunm nuarpammy paszopoca, mpeacTaBieHHyo Ha puc. 8. Ha nanHoi 1ua-
rpaMMe pa3dpoca YETKO BHJIHA 3aBUCUMOCTh MEK/y LIEHOW Ha MOoJiep>KaHHbI aBTOMOOWIIb U T10-
Ka3aHUSAMH ofomeTpa. YToObl MPOUUTATh JUArpaMMy, U3yUUTe, KaK U3MEHSIOTCS 3HaYCHHUs T1e-
PEMEHHOH y ITpH YBEIIMUCHUH 3HAYCHHH Ha ocu X. B aTOoM cirydae, kak mpaBujio, 4eM O0JbIIe
npober, TeM HUXke IeHa aBToMo0mist. Ecnu Bam Koraa-nmubo mpuxoaniIioch MpoaBaTh WK HO-



KyIaTh MO >KaHHBIA aBTOMOOMIIb, TO BPSAI JIX 3TO OYAET AJIS BAC OTKPHITHEM.
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PI/ICYHOK 8. 3aBHCUMOCTE LHCHBI IIOACPIKAHHOI'O aBTOMOOUJIA OT np06era

Bo3MmoskHo, 6osiee nHTEpEceH TOT (haKT, 9TO OUYEHb MaJ0 aBTOMOOWIIEH NMEIOT U BHICOKYIO IICHY,
1 OOJIBIIION MPOOET, 32 UCKIIFOYSHUEM OJIMHOKOT0 BhIOpoca Ha otMeTke 125 000 munb u 14 000
noJutapoB. OTCyTCTBHE OOJIBIIETO KOJUYECTBA TOUEK, TOJOOHBIX ATOU, CBUAECTEILCTBYET O TOM,
YTO 3TOT HAOOp JAHHBIX BPS[ JIM BKIIFOUAET B ce0s1 aBTOMOOMIIN KJlacca JIFOKC ¢ OOJIBIIUM MPO-
O6erom. Bee cambie Joporue aBTOMOOMIIM B HA0OPE TaHHBIX, OCOOEHHO T€, YTO CTOST CBBITIE 17
500 momnapoB, UMEIOT OYE€Hb HU3KHII MpoOer. TO TOBOPUT O TOM, YTO Mbl UMEEM JIEJI0 C aBTO-
MOOUJISIMU OJTHOTO THIIA, KOTOPBIE, OyTydr HOBBIMHU, TIpoAaroTcs mpumepHo 3a 20 000 gomrapos.
OTHoleHNE, KOTOPOE HAOMIOAAETCS, MEKY LIeHaMU Ha aBTOMOOUITH U TPOOEroM, — OTpHIIa-
TeNbHasl CBsI3b, OHAa 00pa3yeT NaTTepH TOYEK, MPEACTABIIAIOMUN COOO0M JIMHUIO, HAITPABICHHYIO
BHU3. AHAJOTHYHO MOJOXKHUTENbHAs CBSA3b 00pazyeT JTMHUIO, HapaBIeHHYIO BBepX. PoBHas u-
HUS, WIN KaXYUIUICs ciydaliHbIM pa30poc TOYEK, CBUIETENbCTBYET O TOM, UTO 3TH JBE Mepe-
MEHHbIe BOOOIIIe He cBsA3aHbl. CHia TMHEHHON CBSA3U MEXAY IBYMsI IEPEMEHHBIMU U3MepseTCs
BEJIMYMHOM, N3BECTHON KaK KOPPEISLUL.

Nmeiite B BUy, UTO HE BCE CBA3HM 00pa3yroT npsMble TMHUU. MHOrAa Touku obpasytot U- unun
V-o0pa3nyio Gpopmy, a B Apyrux ciayyasx MaTTEpH 3HAUYEHUS IEPEMEHHBIX X WIH Yy KaxkeTcs 060-
JIe€ UM MEHEE SIPKO BBIPAXKEHHBIM. Takue MOJEIH MOAPa3yMEBAIOT, YTO B3aUMOCBSI3H MEXIY
MePEMEHHBIMU HE SBISIOTCS JIMHEHHBIMU.

HccienoBanue B3anMoCBsi3eii: mepeKpecTHbIE TA0JIUIIbI

Jlnst u3y4eHust B3aUMOCBSI3U MEX]Ty TBYMSI HOMUHATBHBIMU TIEPEMEHHBIMH UCIIONIB3YETCS Tepe-
KpecTHas Ta0nuIa (Takke U3BECTHAsI KaKk Kpocc-Tadyuiia uiv Tabyuia conpsikeHHocTH ). Kpocc-
TabJIMIIa OX0Ka Ha AUarpaMMmy pazopoca TeM, 4TO IMO3BOJIIET UCCIe0BaTh, KAKUM 00pa3oM
3HAYCHUsI OJTHON MIEPEMEHHON N3MEHSIOTCS B 3aBUCHMOCTH OT 3HaYeHUH Apyrou. B aToit Tabnu-
1€ CTPOKHU MPEACTABISIIOT COOOW YPOBHU OJJHON MEPEMEHHOMN, a CTOIOLbI — YPOBHHU APYroH Ie-
pemMeHHO#. Yncio B Kak 101 siueiike TaOIUITbl TOKA3bIBAET KOJIMYECTBO 3HAUYCHUN, TTOTIAJA0TITIX
B KOHKPETHOE IepeceyeHne CTPOKH U cTonoa. YToObl OTBETUTH Ha BOIIPOC O TOM, CYLIECTBYET
JIM CBSI3b MEXKITy MOJICNTBIO U I[BETOM, PACCMOTPHM KpOCC-TaOIHITY.

B R ecTb HeckonbKo QYHKIUI U1 CO3/1aHUs MEPEKPECTHRIX Tabnu1l, BKiIrouas table(), koTopyro
MBI UCITOJIb30BaJU J1s1 GopMUpPOBaHUs Tabaul yacToTHOCTH. [loxkanyii, camoii ynoOHOM sBS-
etcs pynkmus CrossTable() u3z makera gmodels, cozmanHoro ['peropu P. Yopucowm (Gregory R.
Warnes), Tak kak oHa OTOOpakaeT B OJHOM TaOJIUIE TIPOIIEHTHI CTPOK, CTOJIOIOB U TIOJICH, 13-
6aBiIsist HAC OT HEOOXOIMMOCTH BBIYUCIIATH UX CAMOCTOSTENBHO.

YroObl ycTaHOBUTH TTakeT gmodels, BBeauTe ciiemy oIy KOMaHIy:

> install.packages("'gmodels™)

[Tocie ycranoBku makera Beeaute library(gmodels), ato0sl 3arpy3uts maker. ITo HEOOX0IUMO
JienaTh B K&KA0M ceaHce R, B KOTOpoM miiaHupyeTcst ucnoib3oBarh ¢yHkiuio CrossTable().
[Ipexxae yeM NpUCTYNHUTh K aHATU3Y, YIIPOCTUM Hall MPOEKT, COKPATUB KOJUYECTBO YPOBHEH B



NepEeMEeHHOI color. JTa mepeMeHHast UMeeT JeBSATh YPOBHEH, HO HaM HE HY)KHO TaK MHOTO I10-
npobHocteil. Ha camom nene Hac HHTEpeCcyeT, OTHOCUTCS JIM LIBET MAIIMHBI K KOHCEPBATHUBHBIM.
C 9T0Oii 11eNThI0 MBI Pa3/ICIUM JICBSITH IIBETOB Ha JiBe Ipymmbl. [lepBas rpynmna Oyaer BKIOYaTh B
ce0s koHcepBaTuBHBIE 11BeTa: Black, Gray, Silver u White; Bropas — Blue, Gold, Green, Red u
Yellow. Co3ganmuM ABOUYHYIO HHIUKATOPHYIO MIEPEMEHHYIO (4aCcTO Ha3bIBAEMYIO (DUKTUBHOM
MEPEMEHHOI1), yKa3bIBAIOIIY0, OTHOCUTCS JIM I[BET MAIIUHBI K KOHCEPBATUBHBIM, COTJIACHO
HaIIeMYy OIpe/IeTICHHUI0. JTa MepeMeHHast Oy1eT IpUHUMATh 3HaYeHHE 1, eCiu IBET KOHCEpBa-
TUBHBINA, U 0 — eclu HeT:

> usedcars$conservative < usedcars$color %in% c("Black", "Gray", "Silver", "White")
Bo3moxHO, BBl 3aMeTHIIM HOBYIO KOMaHy: onepartop %in% Bo3Bpamiaer TRUE wnu FALSE
JUTSL KQJKJTOTO 3HAYEHUSI BEKTOPA, CTOAIIETO C JIEBOM CTOPOHBI OT ONIEPaTopa, YKa3biBas, HAllICHO
JIM B BEKTOpE 3HAaYeHHE, 3aJJaHHOE C MPaBoil cTopoHsL. [Iporie roBops, 3Ty CTPOKY MOXKHO HC-
TOJIKOBAaTh Tak: «llojepkaHHBIA aBTOMOOMIIb YEPHOTO, CEPOT0, CEPEOPUCTOTO MM OETIOTO Be-
Ta?».

Uccnenys pe3ynbrar BeIodHEHUS QyHKIHH table() a1 Halrel HOBOM MEPEeMEHHOMN, MOKHO
YBUJETb, YTO MPUMEPHO JBE TPETH aBTOMOOUIICH NUMEIOT KOHCEPBAaTHUBHBIC I[BETA, a OJHA TPETh
— HeT:

> table(usedcars$conservative)

FALSE TRUE

51 99

Teneps MOCMOTPHUM Ha KpOcC-TabIHUITy, 9TOOBI YBHIETh, KAK KOJIMYECTBO aBTOMOOMIICH KOHCep-
BaTUBHBIX [[BETOB 3aBUCUT OT MoJieH. [I0CKONbKY, MPEANONI0KUTENEHO, MOIETh aBTOMOOUIIS
JTUKTYET BEIOOD IIBETA, PACCMOTPUM UHIMKATOP KOHCEPBATUBHOTO IIBETA KaK 3aBUCUMYIO TIepe-
mennyio (Y). [Toaromy komanga CrossTable() Oyner BoirisaeTs Tax:

> CrossTable(x = usedcars$model, y = usedcars$conservative)

Pesynbrar Oynet cnemyromum:

Cell Contents
|-eennnne seeeaaes seeees |

| |
| Chi-square contribution |
| N / Row Total |
| N / Col Total |
| N / Table Total |

Total Observations in Table: 150

usedcars$conservative

|
usedcars$model | FALSE | TRUE | Row Total |
--------------- e L] B
SE | 27 | s1 | 78 |
| e.ee9 | 0.004 | |
| e.346 | 9.654 | 8.520 |
| e.529 | @.515 | |
| 8.189 | 9.349 | |
--------------- e B B ] |
SEL | 7| 16 | 23 |
| e.e86 | 9.04s | |
| 8.304 | 0.6% | 9.153 |
| 9.137 | 9.162 | |
| e.047 | 8.107 | |
--------------- et Sttt bttt |
SES | 17 | 32 | 49 |
| 0.007 | 0.004 | |
| e.347 | 0.653 | 0.327 |
| 9.333 | 0.323 | |
| 9.113 | e.213 | |
............... [sosnconsonafaccncsscons|eonnsoonacssl]
Columsn Total | 51 | | 150 |
| | | ’
| J-- i)

B pesynbrarax ¢pynkuuu CrossTable() comep:kuTcss MHOKECTBO JaHHBIX. PacronoxkeHHas BBep-
xy neredaa (¢ 3arosioBkom Cell Contents) yka3bsiBaeT Ha TO, KaK ClIeTyeT HHTEPIIPETUPOBATh
KaXK/10e 3HaYeHue. B cTpokax TaObmuIlsl yKa3aHbl TPU MOJIENIN TOJepKaHHBIX aBTomMoomeil: SE,
SEL u SES (u emie ogHa 1OMOJHUATEIbHAS CTPOKA I BceX Mozenei). CTon01pl yKa3bIBatoT,



OTHOCUTCS JIM I[BET MAIIMHBI K KOHCEPBATHUBHBIM (TUTIOC €IIIe OAMH CTOJIOEI] 111 00OUX THIIOB
1BeToB). [lepBoe 3HaUCHUE B KAXKIOM sMEHKE yKa3bIBaeT, KAKOE KOJIMUECTBO aBTOMOOMIIECH NMe-
eT JaHHYI0 KOMOMHALIMIO MOJenu | 1BeTa. [Iponopiyy mokas3piBaloT BKIIAL KaXKI0H SYSHKH B
CTaTHCTUKY XM-KBaJIpaT, CYMMY CTPOK, CyMMY CTOJIOLIOB U 00IIyI0 cymMMy Tabmuisl. Hanbomns-
IIMI UHTEPEC BBI3BIBACT JI0JIsI KOHCEPBATUBHBIX aBTOMOOMIICH 1Jis Kaxk10M moenu. [Iponopiuun
CTPOK T'OBOPSAT 0 ToM, uTo 0,654 (65 %) aBToMoOueit mogenu SE okpalieHbl B KOHCEpBAaTUBHBIE
1BeTa, 1o cpaBHeHuto ¢ 0,696 (70 %) aBromobwmiert monenu SEL u 0,653 (65 %) monenu SES.
OTH pa3nuyusi OTHOCUTEIHLHO HEBEJIMKH, UTO CBUJIETEILCTBYET 00 OTCYTCTBUU CYLIECTBEHHBIX
pa3iauurii B TUMAX [[BETOB, BEIOPAHHBIX JJISI KXKIOH MOJIEIH aBTOMOOWUJIS. 3HAUCHUS XU-KBaApaT
03HayaroT BKJIaJ JaHHOU sYeKU B Kputepuid cornacus [lupcona, unm kpurepuil cornacusi Xu-
KBaJpart JUisl IBYX MepeMeHHbIX. JJaHHBIA KpUTEPUI NTOKA3bIBAET, HACKOJIBKO BEPOSITHBIM SIBJISI-
€TCsl TO, UTO pa3HHUIA B KOJIMYECTBE AYeeK B TabIuIle 00yCIOBIIEHA OJHOM UMb CTy4ailHOCTHIO.
Ecnu BepoATHOCTh OYEHb HU3KAs, 3TO JaeT yOeIuTelbHbIE T0Ka3aTeIbCTBA TOTO, YTO JIBE Tepe-
MEHHBIE CBS3aHbI. J[J151 TOro 4TOObI BEIYUCIUTD KPUTEPUN XU-KBAAPAT, MOXKHO JOOABUTH B BHI30B
¢ynkunu CrossTable() nomomaurensHbiil mapametp: chisq = TRUE. B nanHoM cityuae BeposT-
HOCTb COCTaBJIIET OKOJIO 93 %, a 3TO TOBOPUT O TOM, UYTO, BECbMa BEPOSITHO, PA3JIN4YMs B KOJIU-
YecTBe sYeeK 00yCIOBICHBI TOJIBKO CIIyYaitHOCTBIO, @ HE ACWCTBUTEIHLHON B3aUMOCBS3BIO MEXK-
Jly MOJIENBIO U IBETOM.

IIpumepbl HHAUBUAYAJIBHBIX 32 JAHM:

1. Pa3paboraiiTe NpeIUKTUBHYIO MOJEINb JUIsl KiIacCU(UKALIMU MY3BIKH I10 IIECTU KaTero-

pUsIM.

2. PazpabotaiiTe MpeTMKTUBHYIO MOJIENb JJISl ONIPECIICHHUS BEPOATHOCTH yCIeXa 3asBKU Ha

MOJIyYEHHUE TPAHTA.
3. Pa3pabotaiiTe mpeANKTUBHYIO MOJIENb LIS OTIPENIEIICHUSI BEPOSITHOCTH TOTO, YTO JIeKap-
CTBEHHBI IIpenapaT B MPoLiecce IPUEMa BBI30BET Y MAllMEHTa NOPAKEHHUE NTEYCHH.

4. PazpaboTaiiTe MpeIUKTUBHYIO MOJIENb, IPEACKA3bIBAIOIIYIO, OTKAXKETCS JIM a0OHEHT OT
yCIyT CTPaxoBOM KOMITAaHUM (MHTEpHET-TpoBaiiiepa/KabeabHOro TeJaeBUICHH U TIp.) Ha
CIEAYIOUIUNA MECSII.

Pa3paOoraiiTe NpeIMKTUBHYIO MOJIEIb BBISIBICHHS paka.

Pa3paboraiiTe npeMKTUBHYIO MOJIENb MIPEICKa3aHusl KPEAUTOCIIOCOOHOCTH KIIMEHTA
OaHKa.

7. PaszpaOotaiiTe NpeIUKTUBHYIO MOJIENb NPEACKa3aHusl CTOUMOCTH METUIIMHCKOM cTpa-

XOBKH /111 KOHKPETHOTO KJIMEHTAa MEAUIIMHCKOW KOMIIaHUH.

8. PaspaboraiiTe MpeIUKTUBHYIO MOJIENb NMPEACKa3aHUs TPOYHOCTH OETOHA.
9. PazpabotaiiTe NpeIMKTUBHYIO MOJIEINb NIPEACKa3aHMsl pe3yIbTaTOB TECTUPOBAHUS 110 Ma-

TEMAaTHUKE CPElIN CTYIEHTOB IIEPBOTO Kypca.

oo
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